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A. CEKUHfl yHHBEPCA^IbHUX 
UHfliPOBHX MAIXIHH 

PyKOBOAHTenb — aKadeuuK C. A. J1EBEJIEB 




AoimaA 1 

(re3HCbj) 

AJIEKCAHZIPHiXH T. M.-HH*eHep 

3 J 1 EKTPOCTATHMECKOE 3AnOMHHAK)lUEE 
yCTPOHCTBO BbIMHCJIHTEJIbHOH MALIlHHbl M-2 

1. OSiuhc npHHUHnbi pa6oTbi aanoMHHaiomero ycrpoHCTBa. 
HHtbopMauHfl B aneKTpocraTHMecKOM aanoMHHaiomeM ycrpoHCTBe 

• coxpaHaercH b BHjie HeKoroporo pacnpeAeneHHH cTaraqecKHx 
suieKT P HMecKHx aapHAOB Ha axpaHe ocuHAAorpatJmqecKOH TpyOKH 

THna 13 J10-37. 

Hvjiio cooTBeTCTByeT 3anHCb c (JjoKycHpoBaHHWM jiyqoM, ejw- 
HHue — aanwcb b BHAe qepToqKH. HTeHHe ocywecTBAHeTca qep- 
TOMKOH, CHrHaJlH C SKpaHa CHHMafOTCH C nOMOlUblO TOHKOH 
MeraJiJiHqecKoft cerKH. 

2. BjiOK-cxeMa. 3anoMHHaK)mee ycTpoficTBO napajuiejibHoro 
THna, «o6-beM» — 512 34-x pa3paAHHx ABOHqHbix qwceji. 

Pe>KHM pa6oTU aanoMHHaiomero ycTpoficTBa 3 aAaeTca npo- 
rpaMMHbiM AaTqHKOM MaiuHHW qepe3 6 aok ceAeicropHbix HMnyjib- 
COB KOTOpuH B cooTBeTCTBHH c nocrynaiomHMH KOMaHAaMH 
ynpaBJiHeT paSoTofi 6jioKa pa3BepTOK h <J)opMHpyeT tc hah HHhie 
crpo6HpyiomHe HMnyAbcu, nocrynaiomHe Ha mianaHbi ojioKa pe- 
reHepauHH. 

3. Ot6op Tpy6on. ,DUih oT6opa Tpy6oK CKOHcrpyHpoBaH cne- 
UHajibKHft creHA, b KoropoM Tpy<5KH b ochobhom npoBepsuoTca 
Ha MaKCHMaAbHO AonycrHMoe hhcao noBropHbix oopauieHHH. 
Tpy(5KH, AonycKarouwe koahmcctbo ofipameHHA 6cwiee 800, chh- 
TaiOTCH TOAHblMH. MaKCHMaAbHO B03M0JKH0e HHCAO nOBTOpHblX 
o6pameHHfl b MauiHHe — 170 . Cpox CAyatfbi Tpy6oK He MeHee 
oAHoro roAa. npHqHHa BWxoAa TpyfiKH H3 crpoa: neperopaHHe 
HHTH KSKajia, npo6oA; b AByx CAyqanx — yBeAHqeHHe noMex. 
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ZloKJiaA 2 
(Te3HChj) 

R A LLI E B C K M Fi Jl. H. — KaHAHAaT tgxhhmcckhx Hayn 

3KCnJiyATAUH3 MAJIOH 9J1EKTPOHHOH 
CHETHOH MALUHHbl AH YCCP 

1. Manan aneKTpoHnaH CMCTHa a MaiunHa (M3CM), nocrpo- 
eHHaa b r. KneBe noA PYKOboactbom aKaAeMHKa C. A. JleGeAeBa 
b 1951 r. , naxoAHTCn b AKck'iyaTauHH c 1952 r. K 1 /XII- 1955 r. 
MaiiiHHa npopaScrraiia Goa'- . ’ tmc. qacoB. MauiHHa HcnoAb- 
30BaAacb aah peuieHHH HCKoropbix npaKTHMecKHx 3aAaM, a raK- 
>Ke aah o6yneHHH 3KcnAyaTauHOnnoro nepcoHa^a h nporpaM- 
MHCTOB. 

2. Ha MauiHue pemaAMCb b ochobhom 3aAaMH, CBH 3 aHHwe 
C HHTerpHpOBaHHCM AHHeHHbIX H HGJlHHeHHblX AH<J)(j)epeHUHaAb- 
Mbix ypaBHeiiHH, onpeA&neHHe rpaHnu oGAacTH ycTOHMHBOCTH 
AHHaMHwecKHX cHCTeM, onncbiBaeMbix ypaBHeHHHMH ao AecHToro 
nopnAKa rio MeroAy Payca, {'vpBuua, HeHMapna h Ap. 

3. OcnoBiibie rexHimecKHC AaHHbie MaiiiHHbi cneAyfomne: 

а) CKopocTb pa6oTbt — 50 onepauHH b cenyHAy; 

б) koahmcctbo pa3paAOB — 20 abohmhhx, 3anaTaa (})hkch- 

poBana riepeA crapmuM pa3pHAOM; 

3i naMHTb onepaTHBuan: aKTHBuan — 31 mhcao h 40 KoMaHA; 

naccHBHaa — 31 mhcao h 63 KOMaHAbi; 
r) naMHTb bhcluhhh — okoao 2 000 koaob na MarHHTHOM 
GapaGaHe; 

a) mhcao AaMn — 7200 (nocAe 3aMeHbi AaMnoBbix ahoaob 
repMamieBbiMH GyAer yMeHbiueHO ao 3 000); 
e) BbiBOA peayjibTaroB co CKopocTbio oaho mhcao b cenyHAy 
c fioMombio UH(})poneMaTaK)u;eH ycraHOBKH. 

4. Ha Mam Hue bcactch peryAHpHbift yneT ycAOBHH paGoTbi 
paAHOAaMn, npHMHH BbixoAa hx H3 CTpon. ycraHOBAeno, mto cpoK 
CAY>Kfibi paAHOAaMn tuna 6H8C, 6H9C, 6X6C acjkht b npeAe- 
Aax 8 000—9 000 «iacoB. 

5 B m a in Hue npHMeuen nocneAOBaTenbHbiH HanaA paAHo- 
A3Mn ( I'pynnaMn no 6 - 10 ljjt. ) ; npon 3 BOAiuiHCb HCCAeAOBaHHH 

paOOTbl .’laMU B To ROM pCJRHMe. 


APH4>METHMECKHH V3EJI 3bmHCJIHTEJIbHOH 
MAUlHHbl M-2 

1. QGinan xapaKTepncTHKa apa<J)MeTH*jecKoro V 3Aa Anurh- 
MeTHMecKHfl yaeA M-2 napaAAeAbHoro THna BbincuiHeH Ha 4 P cTa 

IoB eCKH 34 r£ ePH “ X P erHCT P ax - KoaniecTBO jZhThux pas",. 

™ 0 ~J% n P a 77 qacTm *- 80 «<(• VcTpoacTBo npeAHa3Ha- 
tIk „ C " H “ aMH C 4>HKCH P OBaHHOH 3anHToA, 

TaK h c MHCA3MH c aaaBaiomeH 3anaTOH. 

aax 2 6H8C Me n» Xe ““' rtpHMeHeHb < Tparrepu «a abohhux t P ho- 
Aax oH8C„ c BHemHHM ciwemeHHeM h c 3anycKOM no cerKau 
q epe 3 KynpeKCHbie BbinpHMHTenn. y M "° CCTKai< * 

«eCTBae^^„T' < „ H l CXeM ‘ ,, ™ecoBna fl e„ He ») o=y- 

p A Z^„ 8 KBS T 2 8 7 e K0TOP “ X — “ 
xa a p P aJe°p” ^ ~ 8 K " a "“ e 

apaKTepHCTHKH KAanaHa homth HAeHTHMHbi xapaKrepHCTHKaii 
nenroAHOro KAanaHa; npn stom pasGpoc xaneKTeDHCTHK ” “ 
neHTOAHbDc H ° B MeHbUJe ’ a c P°x c^P«6bi — ooAbme, Me m* aah 

. nj»^ MS i ;^^ bI H0 | : ™ »cnoab 3 OBaHfai 

BCe^njALTK 8 ^ ‘ 2 Ha 1 P aa P«' "P»™M 
CHpoBa B „“o73a e nLrrn U o""»^, ° ^ 

n P H oiowenj V r Z T9 ~ P * R Bbll,HTa »HH H CABHTOB. 

==i==:~s= 

nni? P P H yMHOJKeHHfl (AeAeHHH ) MaHTHcc Bee one 

pe3 U vAbraTa n " aBaK)IlieH 3anHT0 " 3aKa -HBaK)TCH Hop M aAH3auHefi 
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4 . HeKoropue o« SKcnj.yaTa.u.n. OcHOBH^H^^ 

aoM npoi))H laKTHKH nBJi«era< n poH3B°acra a uaKaaa c 

KOHTpMbiux aaaaq npa yMeHi,meHHH 

c q no 4 7 « H^MeHSHHH HanpaweHHfl Ha KaTO^ax JUianaHOB ot 
122 e jxo 137 e h H 3Me H e H HH Hanpfl*eHHH ^^3 

npo4)HJiaKTHqecKaa npoBepna JiaMn n P 0H3 ^ HTCfl f 
KaxtAbie 1500 nacoB. JIaMnH craBBTCH npWBapmeJibHO TpeHH 
poBaHHbie. 


AoiuaA 4 

(Te3HCbl) 

MPJlbHHKOB B. A. — HHweHep 

HEKOTOPblE BOIlPOCbl TEXHHHECKOH 
SKCnjiyATAUHM B3CM AH CCCP 

yCTOHMHBOCTb H HaflOKHOCTb pafiOTbl 3JieKTpOHHbIX CqeTHhIX 
MauiHH KaqecTBeHHo xapaicrepH3yK)T pa6ory BbiqHCJiHT&nbHHX 
MaiiiHH, a CJiejioBaTejibHO, ochobhoA 3aaaqefi TexHHqecKofi skc- 
ruiyaTauHH bbjihctch onpejieJieHHe TaKHX npHeMOB h cpeacTB, 
KOTopue motjih 6bi oOecneqHTb 6ecnepe6oft Hyio pa6oTy, MauiHHbi 
Ha nepHOfl cqera. 

Bo3MOJKHocrb ncuiyqeHHH 6ecnepe6oAHoA pa6oTbi MauiHHbi 
flocTHraerca nyreM npoBeaeHHH cneuna^bHofi npo<J)HJiaKTHqecKoA 
nOflCOTOBKH. 

CoqeraHHe MerojiOB npo<t)HjiaKTHqecKoro KOHTpojia c Bwnoji- 
HeHHeM TecroBbix nporpaMM oOecneqHBaer BbiHBJieHHe BJieMeH- 
tob, HMeiomHx Majiyio HaaewHoerb, qro no3BCJifleT aaaqHTejibHO 
nOBbICHTb yCTOftqHBOCTb H HaAeJKHOCTb paOoTbi MauiHHbi. 

Co6paHHbifl craTHcraqecKHA MaTepHaju Ha ochobc aKcruiyaTauHH 
MauiHHbi b TeqeHHe 1952—1955 r. no3BOJifler aarb onpeae- 
jieHHbie peKOMeHjiauHH, HeoOxoflHMbie juih npoeKTHpoBaHHH h 
3KcruiyaTauHH yHHBepcajibHbix 6bicrpo.aeAcTByioiUHX 3JieKTpoH- 
1 HbIX CqeTHbIX MaiiiHH. 


R 
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J9.0K.naA 5 

(Te3HCbl) 


MflMJIHH A. H. 


ORblT TEXHMHECKOM SKCnjiyATAlIHH 
MAUJMHb! «CTIPEJ1A-1 » H EE MOAEPHH3AIIMJI 

1 . TeXHHMeCKHe xapaKTepHCTHKH M KOHCTpyKUHfl MaLUHHbl 

«CTpana-l» — Tpexa/ipecHaa yHHBepcajibHaa MauiHHa napaji- 
JienbHoro aghctbhh c ruiaBaioiu.eH 3anaTOH. 

ZlHana3on H3MenennH qwceA ot 10' 19 ao 10 +19 , 3HaqatUHx 

UHCfip JieBHTb. 

CxopocTb pa6oTbi — 3 000 onepauHH b cexyHAy. 

B cocrraB MauiHUbi bxoaht sanoMHHaiomHe ytrrpoHCTBa na 
SJieKrpoHHOJiyqeBbix TpyGmax, MarHHTHbix AeHTax h KynpoKC- 
Hbix AHoaax, aputpMerHMecKoe ycrpoHCTBO h MexaHHMecKne 
yCTpOHCTBa BBO.aa H BbIBOAa HHL^OpMaUHH. 

OTae^bHbie y3Jibi Ma uihhm Bbinojinenbi b bhag 2-x — 9-th AaM- 
noBbix flqeeK. Bo/iee yAo6HbiM aah 3KcruiyaTauHH Gbijio Ghi hc- 
nojiHeHHe yajios Maiunubi b bhag OAHOAaMnoBbix HMeex. 

CxeMbl MaLUHHbl H3.TH1UHC Ip0M03 AKH h 3anyTaHbi. 

2. MoAepHH3auH)i. MoAepnH3auHH npoBOAHJiacb c uejibjo 

riOBblLlieHHH Ha,lG>KHOCTH H CKOpOCTH P a 60 TbI MaLUHHbl. 

H3MCHCHHHM nOABeprAHCb B OCHOBHOM CXeMhJ UeHTpaAbHOrO 
ynpaBJieHHH, apHfJwexHqecKoro ycrponcTBa h ynpaBJieHHH 3a- 
nOMHliaK)lJU.HM yCTpOHCTBOM Ha MarHHTHOH JieHTe. 

Pe>KHMbI npO(|)H/iaKTHMeCKOrO KOHTpOJLH, BBeaeHHbie Ha Bcex 
y3Jiax MaLUHHbl, no3BOJiaioT rapaHTHpoBaTb b TeqeHHe HeAGAH 
ppaBHJibnyK) paGory cxeM. HcKjuoqeHne cocraBjiaeT onepaTHB- 
noe 3 anoMHnaiomee ycTpoHCTBO. 

BbincviHeHHbie paGorbi no3BOAHAH noBbiCHTb BpeMH HcnpaB- 
HOH paGOTbl MaUJHHbl C 10 — 11 MaCOB B CyTKH B HHBape — ^eB- 
paAG 1955 r ao 19-r-20 HacoB b HHBape— (JjeBpajie 1956 r. 
h noBbiCHTb CKopocTb paGoTbi c 2 000 ao 3 000 onepaunfi b ce- 

KVHAV. 

3 . Pokhm aKcnayaranMH h noKa 3 aTejiH paGoTbi MamHHbi. 

npOBCpKa MaiUHIU.I B pOKHMax npOCjLHJiaKTHMeCKOrO KOHTpOAH 
npOH3B(VUITCH OAHU pa.i B HCACAK) B TeHeHHe 16 — 24 MaCOB. 
KoiiTpOAb npaBHAbHOCTH paGorbi onepaTHBuoro 3anoMHnatoiuero 
ycxpoHCTBa npc boahtch wKOAneBHO. 

CpaBHHrGAbpWH aH3AH3 paGOTbl MaUIHHbl 33 HHBapb — 4>eB- 

pa.ih 1955 r h 3a aiiBapb— 4>eB P aAb 1956 r. no3BOAHeT oue- 

HHTb naCKOAbKO V B OA H f L JfA <1 C b HaAOKHOCTb paGOTb! MaLUHHbl. 


4 . Bwboaw. Maiunua «CTpe.ia-l» maecr KOMnaKTuyio xo- 
pouiu npoAyMaHHyio cwcreMy kombha , y^oGHyx) aah nporpaM- 
MHpOBaHHH. B 03 MO>KHOCTb BbinOAHGHHH apH<J)MeTHqeCKHX H JIO- 
1 H i iecKHX aghctbhh c noMOLUbio i pynnoBbix onepaunfi b 6 oAb- 
uiHHCTBe cayqaeB coKpamaeT BpeMH peuieiLHH 3 aA 3 HH. 

J/Aa^HblMH npHHUHnHaAbHUMH peLUeHHHMH HBAHeTCH BKAJO- 
qeHHe b coct3b MauiHHM aanoMHHaLomnx ycxpoHcxa H a ahuabx 
Avia xpaHeHHH KOHcraHT h cth HA apTHbrx noAnporpaMM, HCiioAb- 
30B3HHe AAH BBOA3 H BbIBOAa nep(j)OKapT H T. A- 

peu^HHalm C TGM HG “ lb3H CMHTaTb yaauHbiMH KOHcrpyKTHBHUMH 

a) HCnOAb30BaHHe LUHpOKOH MarHHTHOft AeHTW; 

6) OTC}TCTBHe AOCTaTOUHO GbJcrpoAeAcTByiomero Gvd)eD- 
Hcro 3anoMHHaiomero yCTpOHCTBa; K 

b) nocrpoeHHe y3A0B MaLUHHbl Ha 9-th AaMnoBbix HqeftKax- 

r) Bbinecenne GoAbLuoro KOJiHuecrBa paAHOAeraAefi na moh- 

TajKHyro cropoHy KOHCTpyKUHH. 

n P H naAJiewamefi xexHH-iecKOH SKcnAyaTauKH KoadxbuuHeHT 
rioAe3Horo aghcxbhh MauiHHbi paBeH 65 — 70% • 



AomiaA 6 

(Te3HCU) 


ilotuiaA 7 

(Te3HCbl) 


HECJiyXOBCKHH K.^C. — HHJKeHep 

CPABHEHHE nAPAJlJlEJIbHblX H 
nOCJIEAOBATEJIbHblX yHHBEPCAJIbHbIX 
BblHHCJIHTEJIbHblX MAUiHH C YHETOM M 
BE3 YHETA flOPflAKOB 

PaccMaTpHBaiOTCH ocHOBHbie cxeMHbie OTJiHqna Mamim c 
yqeTOM h 6e3 yqera nopaHKOB. 

CpaBHHBaiOTCfl ManiHHbi c yqeTOM h 6e3 yqerra nopa^KOB 
c tohkh apeHHH KOJiHMecTBa 3aiieHCTBOBaHHOH annapaTypbi. 

Oftpe/iejiaeTca BpeMa, 3arpaqHBaeMoe na BbmcwiHeHHe one- 
pauHH b MauiHHax c yqeTOM h 6e3 yqeTa nopa^KOB. 

H, naKOHeu, Mamnubi yKa3anHbix thiiob cpaBHHBaioTca 
C TOMKH 3peHHa CKOpOCTH HX paSorbi. 



yCTPOHCTBO Xjw nPEO 5 PA 30 BAHHfl KOflOB 
Ahor CHCTEMbi CHHCJiEHHfl b flpyryio 

B BB M ocymecrB^erca 

6oTKe nporDaMMHwx H MeK)TC « cooOmeHHH o pa3pa- 

9 HWX y 01 ? 0 ** 01 ' 8 wa ycKopeHHH npeo6pa30BaHHH 

r£5=*533=^==.-.= 

40 60 oneoanHw Ofina CMHCJieHHfI > h Tpe6yer npoH3B04CTBa. 

=:z^zi " a ° 

Ha6op aboh f Sx” 3H a h eml ^ rrenp ° 4 ” T3 nojIHHOMa Hcncwibayer 

3Ha,eH„e noaHHOMa N „o*er 6am, 

Ko^a^cTeneHH ^1^,,' 

HOr AHaaorH KeHHfl UHlf ’ P r,e P e8f «HMOro b, vHM° a 3 pt HUe”'' 

ospaso" 3 " MeTOflHKa H «! oepaSr^pe- 

KOJiHqeCTBo BBM 

Ha oahh iiecaTHMHbiH paspaa. ycTpoHCTBa coBna^eHHa 

5. BpeMn npeo6pa30BaHHfi D3 bho bdpmphh 

6oraK.wee P no™ cT™ i M^K^aKnayaTOpyCT^T^ Pa ' 
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Aokjuia 8 

(Te3HCbi) 

P A M E E B B. H. — HHatenep 

yHMBEPCAJlbHAJI ABTOMATHMECKAfl UMOPOBAJI 
BblMHCJlHTEJIbHAfl MALLIMHA THHA «YPAJ1» 

1. BBeAeHHe. Odwiacrb npHMCH&HHH, peuiaeMbie sauaun, oc- 

HOBHhie Tpe60BaHHfl K KOHCTpyKUHH MalHHHbl. 

2 . OcHOBHbie napaMerpu MauiHHhi. 3Kcn.nyaTauH0HH0-TexHH- 
necKHe noKa3aTejiH. 

BpeMR pemeHHH HeKOTOpbIX 3aA3M. 

3 . CHCTeMa kombha. OcodeHHOCTH CHCTeMbi KOMaim. 

4 . KpaTKoe onwcaHHe MauiHHbi. CocraB MauiHHbi. Ochobhwc 
napaMerpbi h ocodeHHoerK cxe.M h KOHCTpyKUHH oTACAi.Hbix 
ycrpoHCTB. 

5. KOHCTpyKUHH MauiHHbi. Oco6eHHOCTH KOHCTpyKUHH OT- 
ACAbHhlX yCTpOHCTB H y3J10B, a T3K>Ke MauiHHbi B UeJIOM. KOM- 
rUieKTHOCTb. 

6. 3aKJiioHeHHe. CpaBHenne MauiHHbi «ypa.n» c iBBecTiibiMii 
CepHHHWMH MaUJHHaMH 3 T 0 r 0 Kjiacca. 


jH.OK.aaA 9 

(Te3HCW) 

UIEPBAKOB 0. K.-moKeuep 

nPMHUHnHAJIbHblE BOnPOCbl 9JlEKTP0nHTAHMfl 
UM<l>POB'bIX aJIEKTPOHHbIX MA1BMH 

TpeSoBaHHH k ycrpoficTBaM aaeKTpomrraiiHH, HBjimicb Bam- 
HblM H aKTyaJlbiiblM BOnpOCOM HpH npOCKTHpOBHHHH H SKCn.iya- 
TaUHH UH(|)pOBbIX Bbl‘l HC.1HTCAbHbIX MaillHH, 3a HCK.HOMCHH6M 
KpaTKHx ynoMHHaHHH, b .THTepaType ne ocBemanHCb. 

AuaAHlHpVIOTCH 0 C 06 eH HOCTH 3.3eKTporiHTaHHH S.TCKTpOHHblX 
UHlfipOBblX Bi>I l iHC.lHT6.TbHbIX M 3 IU H H nepeMeHHbIM H nOCTOHHHbIM 
Hanpa>KeHHeM. 

PaCCMaTpHBaiOTCH npHHUHUhl UOCTpOCHHH aaiUHTbl, HHAHKa- 
UHH H CHrHa/lH33UHH. 

06o6meH oribiT SKcnjiya-raunH sjieKTponuTaHHH B3CM AH 
CCCP, Ha ochobc KOToporo uaioTca neKoropbie peKOMeuziauHH 
/Uin C03uanHH npocrbix, fiaue>KHbix b pa6oTe h HMeioiuHx aoarHft 
CpOK C-iy>K6b!, CHCTeM S.ieKTponHTaHHH SJieKTpOHHblX UH(|)pOBbJX 
BbiMHCJIHTe.lbHblX MaillHH. 
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a) y3^bl H 3/IEMEHThl M A ill HH 



AJIEKCEEB B. 51. — HHwenep 


AoiuiaA 10 

(Te 3 HCbl) 


texhmheckme xapaktepmctmkh 

AMHAMMMECKHX TPMTEPOB 


B A P H >K B. B. — KaHAH.naT TexHHqecKHx nayK 
BH3yHfO. H.-muKenep 
KOBEJIEB B. B. — HHJKeHep 


AowiaA 11 

(Te3HCbl) 


l. PaccMaTpHBaeTCfl npHnuHnnaAbnan cxeMa AHHaMHMecKoro 
Tpurrepa na rpaoiie c sanoMHiiaiomcH eMKOCTbio h ee npeHMy- 
mccTBa nepeA cxeMofi o6w'inoro Tpurrepa c noTeHUHajibHbiMH 
CBH3HMH. 

ripHBOjinTCH TeximuecKHe xapaKTepHCTHKH AHHaMuqecKoro 
tpurrepa c 3 anoMHnafomeft eMKOCTbK) na abohhom tphoac 6H3EI 
(narpyaoMiiaa, MacTOTHan, aMruiaTyAHan). PaccMaTpHBaJOTCH 
Tpe6oBanHH, rrpeA'bHBJifleMbie k HCTOBHUKaM naraHHa. 

3. PaccMaTpHBaiOTCH ABa BapaanTa npaHunnwajibHOH cxeMbi 
A h h a m h bccko ro TpHrrepa Ha neHTOAe c 3 anoMHnaioin,eA eMKOCTbio 
c ynpaBAeHHeM no AByM cernaM. 

4. ripUBOABTCH TeXHHHeCKHe XapaKTepHCTHKH AHHaMHHPXKHX 
TpHrrepoB c 3anoMHHaiomeH eMKOCTbio na neHTOAe 6}K2n (Ha- 
rpy 30 Knaa, qacTOTHaH, aMnAHTyAHan). PaccMaTpHBaiOTCH Tpe- 
GoBaHHH, npeAT-HBAaeMwe k HCTonunKaM nHtaHUH. 


MATHHTHOE OnEPATMBHOE 3AnOMHHAK)!lUEE 
yCTPOHCTBO C AE1UH4>PAT0PAMM HA 
JlEHTOHHblX MATHHTHblX CEPAEMHHKAX 


1. JlpnMeHeHHe (fjeppHTOBbix cepAeHHHKOB aah 3anoMHHajomHx 

yCTpOHCTB UH(|)pOBbIX <5uCTpOAeHCTByiOmHX M3IIIHH HBAfleTCH 

BecbMa nepcneKTHBHbiM. _ 

2 . Oahhm H 3 cnoco 6 oB noBwmeHna HaAejKHocTH pa 6 oTbi aa- 

noMHHaiomero ycTpoficTBa HBAneTCH noBbimeHHe OTHOinenHA to- 
kob, B 03 AeHCTByioiuHx Ha H 36 paHHbiH h HeH 36 paHHbie cepAeq- 
HHKH. ilpHMeHeHHe AHHaMHqecKoro cMemeHHH no 3 BOAaeT noAv- 
«IHTb 3 TO OTHOineHHe paBHbIM 3:1 IipoCTblMH cpeACTBaMH H fffe 3 
HaAo>KeHHH noMexn Ha cqHTUBaeMbiH chthba. - * 

3. OrpaHHqeHHe qncAa cepAeqHHKOB aanoMHHaiomero yctpofi- 
CTBa, c KOTopbiMH CBH3aHa cqHTbiBajomaa oGMOTKa, HaDHAV c 
npHMCHenHeM cxew . ofiwywHeHHH sthx o 6 motok cymecrBeHfio 
VBeAnqHBaeT oTHomeHHe cnrHa.ta k noMexe. 

4. npHMeHe.HHe MarHHTHux AewHfjjparopoB Ha cepAeqHHKax lb 
AeHToqHbix MaTepnaAOB, B cxeMe aanoMHHaiomerJ ycrpoE^ 
yAyqmae-r HaAexKHocTb pa 6 oTbi ycrpoficTBa 3a cqeT bucokoS TeM- 
MaTepSoB CTa6H ‘ nbH0C ™ xapaKTepHCTHK AeHTOMHblX MarHHTHbIX 
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AomiaA 12 

(Te3HCbl) 

rOJIOBHCTHKOB n. a — HHweHep 

CXEMbl, IIOCTPOEHHblE HA AHHAMHHECKHX 
TPHFTEPAX 

1. CqeTHbie h ynpaaiflKUUHe cxeMbi 6ucTpoAeftcTByrom»x aJje- 
KTpoHHbix MauiHH b 33 BHCHMOCTH ot xapaKTepa CB « 3eH , cym 
CTByiomHx MewAy jionmecKHMH SAeMemaMH, mo>kho pa30HTb 

T P H _I H J xeMbI c n0T eHUHa^bHbiMH cbh3hmh MewAy 3JieMeHraMH, 

— cxeMbi C HMnyAbCHblMH CBH3HMH Me>KAy SAeMeHTawn; 

— cxeMbi CO CMeiliaHHbIMH CBH3HMH Me>KAy 3JieMeHT3MH. 

2 CxeMbi C HMnyJlbCHblMH CBH3HMH Me>KAy 3JieMeHT3MH no 
cpaBHenHio c ApyniMH cxe M aMH oSAaAaioT Phaom npenMymecTB. 

jierKocTbio corjiacoBaHHH BbixoAHoro conpoTHBJieHHH 3ano- 

MHnaioineft jmeAKH c bxoahum conpoTHBJieHHCM ahoahux 

— SSckopoctLio pa6oTbi npn m3aom xoAHqecTBe 9Jie- 

KTpoHHbix JiaMn H Apyrnx Aeiajiefi; ^ 

Oo.ibineii naAe>KiiocTbio, r, k. cxeMbi paOoTaior no npnn 

iumy rpyOoro ycHAHTejia; 

— 60.1bUiefl 3KOHOMHMHOCTbIO; 

MenbuiHMH raSapuraMH cxeM UeTaAH b cxeMax hc™-’™ 5 ' 
3y iotcb B o6,ierHeimbix pewHMax h nosTOMy MoryT ObiTb 

B3HT bi MaJiora6apHTHbiMH). 

— BosMottiiocTbio CoAee jierKoii 3aMeHbi 9AexTpoHiibix AaMn 
b cxeMax e repMamieBbiMH TpHojiaM n; 

Mporroroi'i, rH6KOCTbio n ytuiBepcaJibiiocTbio cxcm. 

9 Pb 'paCoTaiuibie cxeMbi ah h a m h qecxHx rpurrepoa c aano- 

Mlimiouiefl eMKOCTbJO nOSBOAHJIH yCTpaHHTb OCHOBHOH HeAOCT3TOK 

cymecTBOjaBUiHx panee cxcm. a iiMeiiHo- ■ neo6xoAHMOcTb tom- 
hoto coiMacoBaiiHa.no BpeMenn bxoahhx chchhaob. 

3 CxeMbi c AHnaMH^ecKiiMH TpnrrepaMH, c 3anoMH»aiomeH 
eMKocTbW MoryT 6biib uinpono iicmvibaoBaiibi b ymiBepca.ibiibix 
Mammiax napa'neAbiioro achctbuh. 


AomiaA 13 

(Te3HCbl) 

ZlOBPOCMbICJlOB B. H. — HH*eHep 

BblCTPOAEHCTByiOmEE FIEHATAFOIUEE 
yCTPOHCTBO Jim BblHHCJFHTEJIbHbFX MAF1FHH 

B coBpeMeHHbix BbiMHCJiHTeAbHbix MauiHHax TpeOyKJTCH 60 Ab- 
UIHe CKOpOCTH BbJXOAHbIX yCTpofiCTB. 

rieqaTaiomee ycrpoftcTBo c HenpepbiBHO BpamaxMUHMCB ne- 
yaTaromHM xoAecoM h MOAOToqxaMH, yAap kotophx no Hy>KHOMy 
3naKy KOAeca onpeAeAneTCH cpatfaTUBaHHeM 3 AexTpoMarHHTa, mo- 

H<eT H3AOKH0 pa 60 TaTb npH AOCT3TOMHO CoAbLUHX CKOpOCTRX. 

B HacToamee BpeMa b HHHcqeTMaw’e H3roTOBAeH h pa6o- 
TaeT MaxeT Taxoro neqaTaiomero ycTpoflcTBa. CorAacHO npeABa- 
pmeAbHbiM AaCopaTopHbiM HcnbiTaHHBM, MaxeT o6ecneqHBaeT 
cxopocTb neqaTH ao 10—15 CTpox b cexyHAy. 

ZImh oOecneqeHHH OoAbWHx cxopociefi neqam npoBOAHTca 
pa 3 pa 6 crrxa BToporo BapnanTa neqaTax>m.ero ycTpoiidBa c Henpe- 
pbJBHO BpamaKJUIHMCH I laxaKHUHM XOAeCOM, B XOTOpOM H 3 Me- 
Hena XHHeMaTHxa cbh3h ^oAOToqxa c 3 AexipoM a thhtom , 

npoH3BOAHTeAbHOCTb neqaTaiomero ycrpOHCTBa onpeAeAHeTca 
KOAHqecTBOM CTpox, KOTopue MoryT 6biTb HaneqaTaHbi b cexyHAy. 

OpH. 3T0M AOAJKHbl 6bITb Co6AIOAeHbI yCAOBHH OTCyTCTBHH CMa- 
3bIMHHH 3HaK0B, a pa36pOC 3H3X0B no BepTHXaAH He AOAJKeH 
npeBocxoAHTb 3aA3HHOH BeAHMHHbi (o6biqno +0,15 4 - +0,3 mm). 
TexHHMecxaH cxopocTb neqaTaiomero ycrpoHCTBa orpaiiHqHBaeTCH 
AonycTHMofl oxpy>KHOH cxopocTbio BpainenHH neqaTaKJmero ko- 
Aeca.., 

B^AOKAaAe 6yAyT cooOmeiibi pe3yAbTaibi Aa6opaTopHtax ncnu- 
TaHHH, a-Tax>xe OyAyT AaHbi pexoMenAamui no npoexTnpoBaHHio 
neq^Taiomero ycTpoficTBa c HenpepbiBHO BpaiuaioiJUHMCH neqa- 
TaromH&i ROAecoM. 
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XlomiaA 14 

(Te3HCbl) 

3HMAPEB A. H. — HHweHep 
3EPl^EH5EPr B. K- — HHHceHep 
/I A H A E P E. n. — HHJKeHep 
CEHATOPOB K). H. — HH>KeHep 

APH4>METH4ECKOE yCTPOHCTBO ABTQMATHMECKOH 
BblHMCJlMTEJIbHOH MAllIHHbl IlAPAJlJIEJIbHOrO 
flEHCTBHfl HA TEPMAHHEBblX 
TOMEMHO-KOHTAKTHbIX F1PHBOPAX 

1. ripH npoeKTHpOB3HHH apH^MCTHHecKoro yCTpOHCTBa (Ay) 
Bbi6paH ^.HHaMHqecKHH npHHUnn paGoTbi 3JieMeHTOB cxeM. ripH- 
boahtch npenMymecTBa sroro npnHUHna b cxeMax Ha repMaHHe- 
Bbix TpKo;iax. 

2. PaCCMaTpHBaiOTCfl OTJieJlbHbie SJieMeHTbl, H3 KOTOpbIX CTpO- 
RTCH CXeMbI AY: AHHaMUMeCKWH Tpurrep, KaCKa^ CHHXpOHH3aUHH, 
ycw^HTe^b, BeHTHJibnwe cxeMbi. 

3. OnncwBaeTCH o6man 6.aoK-cxeMa apH(f)MeTHqecKoro ycrpoH- 

CTBa h npHBOAHTCH pesyibraTbi 3 KcnepHMeHTajibHOH npoBepKH 
MaKeta Ay. 1 


AoKJiaA 15 

(Te3HCbl) 

3HMHH B. A - xaH^H^aT TexpqqecKHx HayK 

HAflE)KHOCTb JlAMfl B 3JIEKTP0HH0H 
BbRHCJIHTEJIbHOflf MAIUHHE 

1. /IaMnbI B S^eMeHTaX 3.ieKTpOHHbIX BfcdqHCJlHTeJlbHblX MaiilHH 
HCn o"' 1 v y,OTCH B KaqecTBe 6biCTpoAeHCTByiomero muoqa 

2 .. yToqHeHHe cpe^HHx napaMerpoB jia M n o6.ieniH.ao pa6oTV 
no npoeKrupoBaHHio h SKcnjiyaTauHH 3JieKTpoHHOH annapaTypu 
h co3^a^o npeanocbu-iKH ajih yBejwqeHHH HaaewHoc™ pa6oThi 

iiciMn. r 

3. B reqeHHe cpona cny>n6u JiaMiibi cpe^Hee 3HaqeHHe aHOi- 
noro TOKa CHH>KaeTCH. BHaqajie tok y6bi B aeT OTHOCHTejibHo 6bi- 
CTpo, a 3a T eM HauHnaeT acHMnTOTHqecKH cTpeMHTbca k BejinqHHe 
nopn^Ka 0,6 ot HOMHHajibHoro 3HaqeHHH. npH stom HMeioT mccto 
K0Jie6anHa BejiHqHHbi aHo^Horo TOKa b npe.ae.aax oKO.no 0,15 ot 
HOMHHaJIbHOrO 3HaqeHHH. TIoSTOMy cxeMbi S.ieKTpOHHOH aBTOMa* 
THKH UejieCOo6pa3HO KOHCTpyiipOBaTb, HCXOAH H 3 SHaqeHHH 3 HOJ 1 - 
iioro TOKa, paBHoro 0,5 ot HOMHHajibHoro 3HaqeHHH 
R J-° CH0BHJ f o^HapyjKHBaioTCH B reqeHHe nep- 

Bbix qacoB pa6orbi. iXencTBue cnyqaHHbix npnqHH Bbixojra jiaMn 
H3 ctpoh, B Cjiyuee npe,ae.ibHo AonycrHMoro pe>KHMa sKcruivaTa- 
r™ aH,iHBaeTCfl ^craroqHo 6hrcrpo. 3areM Bbixoa Lmh 
H3 ctpoh HaqHHaei npHo6peraTb CHcreMaTHqecKHH xapaKTep 
!3 My TexHHqecKH h SKOHOMHqecKH uejiecooOpasHo CTa6HJIH3H- 
poBaTb napaMerpbi .naMn nyTeM cooTBeTCTByioiuHx HcnbrraHHii 
nepe^ ycraHOBKOH hx Ha SKcnjiyaraunio. HcnwTaHHH 

5. CeMencToa CTaTuqecKHx HMnyjibCHbix xapaKTepHCTHK .nawn 
iio3bojihk)t Bbi6paTb pa6oqHH pe)KHM .la.Nin, coqeTaiomHH m3kch* 
Ma^bHyio OTiiaqy c Han6o.ibweH ,ao.nroBeqHocTbio pa6orw. 

Ann Ir?oA ieH5, ^i b o^ B B3CM aneKTpoHHbie .nawnbi thiiob 6>K4, 
ir nnn 6n3C H n H8C HMefOT c P e;iH,1 « c P°k CJiy>K6bi nopaaKa 
loOOO qacoB. toroBequocTb ,iaMn Ma.io saBiicm ot pewHMa 
Hcno,ib30BaHHH 3.ieKT P 0HH0r 0 TOKa, a onpeae.iqeTca KpHTepweM 
npHHHTblM /1.1H 4)HKCHpOBaHHH HenpHIXUHOCTH .laMIlbl 
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3HMHHB. HayK 


JloKJiaA 

(Te3HCU) 


TP r c ; H o^ 

1. JlorHMCCKHC cxeM bl J” TnaSopM aiopax h nanynpoBOAHH- 
mecTBJienbi na HMnyJibcubix P ^ T paHCc{)opMaTop o6iiaflaeT 
kobux jwcuax. Ecjih H«ny^cHU„ p ? H0CTbi 3aT paqHBae- 

n p„ 2 pa"™S X x S-i. co6paHHbix „a HMnyJibCHUX 

TpaHC(J)opMaTopax, HMny.nbc.mx t P Shc- 

3. HccJieaoBanne pe30HancHbx cepaeqHHKax, no3BO- 

4 )OpMaTopcB, Bbmo^HenHbix Ha 4> PP HOMcpnocTeH, KOTO pue mo- 

JIHJIO BblHBHTb P HA nna KTHKe flOCTpOCHHH JIOrHMeCKHX CXeM. j 

ryx 6birb HcnoJibSOBatibi b "P a «™^ n P Ha H Mny;ibCHbix g 

4. Hay4eHne n0Be * H ™ flHM ax noaeoBHJio HcnojibM- 

:srS“- ™ s""»” s 

""■"*”3== /.rrjrr;?, | 

“^^toaa™S^H>> 0 H 0 ” e ^^ b " pc6yro “ M CB0Cii f~ 

pafioib, npuMenenna bctobhhkob ™”™ n 0 ^^paHc^opMaTopiiwx ’ 

B^rr b Cessna Bb,coKo 3 — -x 

c” M BblHIlCJIHTenbHOft T6XHHKM. 
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AomiaA 17 

(Te3HCbl) 

3YBPHJ1HH H. n. — HHtteHep 

BblCTPOAEHCTByiOmEE <!>OTOnEHATAK)mEE 

yctpokctbo (<t>ny) 

1. BbiCTpo^eficTByiomHe Bbixoanue ycrpoficrBa noBuuiaioT 
o6myiO npOH3BO^HTeJlbHOCTb pa 60 TW 3JieKTpOH HbIX U.H(|)pOBblX 
M3UIHH. 

2. Ony npe^Ha3HaHeHo /yia OucTpojieHCTByiomeH uh^poboh 
3anwcH c MarHHTHOH JieHTbi na 4>oTonjieHKy pe3yj«bTaTOB bu- 
HHCJieHHH, nojiyqemibix Ha B3CM. CKopocTb 3anHCH Ha 4 >oto- 
rmeHKy paBHa 200 aecHTHqubix qwceji b ceKyaay. npH HeofixoflH- 
mocth CKopocTb 3anHCH Moater 6btTb 3HaqHTe;ibHO noBbiuieHa. 
ony MOx<eT pa6oTaTb cobmcctho c B 3CM 6e3 npoMewyTOMHoii 
3anncH Ha MarHurnyiOiJieHTy hjih 6apa6aH. 

3. 3anncb na c|)OToruieHKy iipoh 3 bojihtch c noMombio cne- 
UHaJibHbix aproHO-pTyTHbix jiaMn. H3o6pa>KeHHe UKtJjp (na JiaMnw 
Ha^eTbi u,H<j)poBbie Tpac|)apeTbi) npoeKTHpyeTca na 4)OTonaeHKy 
HiiiHH b h > iy a b h bi mu oO'beKTHBaMH. ripHBoa.HTCH oirrHKO-MexaHHqe- 
CKaa cxeMa ycrpoficTBa h noKa3biBatoTCH ocoOchhocth KOHCTpyn- 

UHH. 

4. MaruHTHaa jieHTa cqHTbiBaeTca na cneuHa/ibHOM MantHTo- 
(JiQHe. npeo6pa30Banne Kona HHce.i H3 ABOHquo-jiecHTHqHOH ch- 
cTeMbi b ^ecsTHMuyio h ynpaBvieHHe JiaMnaMH ocymecTBJifleTCH 
npH noMomu s^eKTpoHHoro 6.noKa. 

5. SKcnoHHpoBaHnaa njieHKa npoaBJiaeTCH, (JjHKCupyeTCH, npo- 
MbiBaercH h cyuiHTCH Ha MauiHHe 60n-l co CKopocTbio 180 Mjnac. 
C {fiOToruieuKH uHtJjpoBbie pe3yjibTaTw pa3MHO>KaK)TCH npH no- 
moiuh cneunajibHoro aBTOMaTHqecKoro npoetuiHOHHoro annapaTa 
na py^oHH><o (|)OTo6yMary c yBe.anqeHHeM b 3,6 pa3a co CKopo- 
t Tbio 600 M-lmc. <I>oTo6yMara o6pa6aTbiBaeTCH (npoHBJie:ine. (Jjhk- 
cauna) Ha ''aMKax. 

6. 3Ham: sjibnoe noBbiujenne CKopocTH Bbixoanbix ycTpoAciB 
MO>KfeT 6wrb AOCTHruyTO C nOMOIUbK) HCHOJlb30BaHHH HeMeXaHH- 
qecKnx cnoco^OB 3anHCH. 
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KOBE/IEB B. B. — HHweHep 

yCTOHMHBOCTb PABOTbl MA ™HTHbIX 
ABVXTAKTHblX PErHCTPOB CftBHrA 

1. Bonpocb, ycTOHHHBOCTH paeoTbi P'”P a «^ c ; M “ b 
Ba>KHbiM aKcnayaTaunoHHbiM KTopoM , 

khx ynoMHHaHHH, b JiHTepaType He ocBema- ' _ HaMan-mqeH- 

2" Hataen cnocoC paciera npouecca ^tekthom pe^^pe 
hocth oAHoro cepAeMHHKa k ApyroMy A y j. 

3a “ c " B 

=ii=ii=s^~ 

n?, '"”p’[ cf h M OTpciioTlaniiiie Lk.iohi) nerjiH rucrepeanca 11 a pa- 

Kona WTOBMe Maiepaa-aa xapaKTepasyeaca topkoh, ,e*a,ueH 
niiyipn npeA^ibHOH neT.-iH racTepe3Hca. 


.y 


CXEMHblE METOflbl yMEHblllEHHJl 3ACEBA 
B 3AnOMMHAK)[UHX TPyBKAX M yCTPORCTBO 
CHHTbIBAHHfl C MAJIbIM BPEMEHEM 
' ycnOKOEHHfl 

•1. PaccMaTpHBaeTca 4)H3HqecKaa cyiuHOdb 3aceBa h o6cto«- 
TejibCTBa, 6^aronpH«TCTByK)mHe eMy. 

2. XlOK 23 blBaeTCH B 03 M 0 >KH 0 CTb yMeHbliieHHH 3 aceBa B He- 

cKcwibKO pa3 (ot 5 ao 10 pa3) c oAHOBpeMeHHWM yAyqmeHHeM 
noKa3aTe.aeH Tpy6KH no ApyrHM napaMeTpaM nyTeM noA6opa 
onxHMaAbHoro pe>KHMa 3anHCH h cqHTUBanHH. 

3. npHBOAHTCH SKCnepHMeHTaAbHbie AaHHWe A-aa HeCKOJlbKHX 
rpyOoK no 3aceBy b oObjqHOM h yjiyqmeHHOM pejKHMe. 

4. ripHBOAHTCH CXeMa yCTpOHCTBa 3anHCH — CqHTbIBaHHH AJ1H 
TpyfioK c BpeMeHeM BOCcranoBAeHHH He <5oxiee 4 Mtcceic. CxeMa 
ne qyBCTBHTejibHa k H 3MeHeHwio qacTOTbi oOpameHHfl k Tpy6Ke h 
KOAy, 3anHCbiBaeMOMy b Heft. 
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AoicnaA 20 

(Te3HCW) 

JIIOBOBHH JI. A. — HH«eHep 

OnEPATMBHOE 3AnOMHHAIOIUEE 
yCTPOHCTBO HA 3. JI. HAKOflKTEJlbHblX 
TPyBKAX E3CM 

OneparHBuoe 3anoMHHaiomee ycTponcTBo (3y) B3CM bu- 
nojiHeHo na cneunajibHbix 3JieKTpoHHOJiyqeBbix HaKonnre^bHbix 
TpyCnax c MOAy^HUHen Ha cnrHaAbHyK) naacTHHy. 3y napaji- 
AeAbnoro abhctbhh Ha 39 pa3pnAOB c 1 023 smeiiKaMH aanoMH- 
H3KHH BbinoJineno na I 073 jiaMnax, 231 AHOAax h 39 3. a. Tpy6- 
Kax b Gjiohhom o^opMJienHH. MaKCHMaJibHan qaeTOTa pa6oTbi 
80 K 2 U ,. OTKJioHHiomaH cxeMa Tpy6oK pa6crraeT no npHHunny 
CJIOHteHHH paBHbIX CTa6HJlH3HpOB3HHbIX TOKOB C yCTHHOBACHHeM 
Haripa>KeHHH b 2,5 mkcck . JUih yBejinqeHHH HaAe>KHOCTH xpaHe- 
HHfi npHMeHena aBTOMaTHqecKan peryjiHpoBKa ypoBHH cqHTbiBae- 
Moro cwnana h CHCTeMa cqHTbiBaHHH nepeA 3anHCbK). MoAy.nHU.HH 
Ayqefi TpyGoK, ueHTpaAH30BaHHan c raAbBanHqecKOH CBH3bK>. 
JXna nocAeAOBaieAbHOH per^HepauHH pacrpa HcnoAb3yercH cbo- 
6oAHoe ot odpameHHH k 3y BpeMH. HaAe>KH0CTb pa6oTU npo- 
BepHeTCH TeCTOBUMH npOrpaMMaMH H aBTOHOMHbIM KOHTpOAeM. 
riHTaHHe Tpy60K npOH3BOAHTCH OT UeHTpaAH30BaHHblX CTaOHAH- 
3HpOB3HHbIX HCTOHHHKOB TOKd. 

XJah yBejiHHenHH noAe3noro BpeMeun pafioTbi ncnoAbsyeTCH 
pe 3 epBHpOBaHHC pa3pHAOB H npeABapHTeAbnan nposepKa Tpy6oK 
h hx 6aokob. SKcriAyaTauHH noKaaaAa AocTaToqHyio HaA6>KHOCTb 
ycTpoAcTBa (3a cyTKH nepeKAKjqeuHe na pe3epB: 1+2 paapaAOB). 
no cbohm napaMeTpaM abhhoc 3y ctoht b oahom pHAy c TaKO- 
BbiMH >Ke 3 arpannqnbiMH. 


Aoiusa 21 

(T€3HCbl) 

MAJIHHOBCKHHB. H. — KaHAHAaT TexHHqecKHx Hayic 

yCTPORCTBA, OCHOBAHHblE HA COHETAHHH 
MATHHTHblX H KPHCTAJIJIHHECKHX 
% 3 JIEMEHTOB 

1. B HacToamee BpeMH umpoKoe pacnpocrpaHeHHe HMeioT 
peAaKcaiiHOHHbie reHepaTopw, (JjopMHpoBarejiH h TpnrrepHbie 
ycTpoHcrsa, ocHOBaHHue Ha HcnoAbsoBaHHH N-h 5-o6pa3Hofi 
xapaKTepncTHK ToqeqHoro KpHcraAAHqecKoro TpHOAa. 3th ycrpofi- 
CTBa Mory-r CbiTb noAyqeHw c npHMeHeHHeM eMKOcra h hhayk- 
thbhocth. ycTpoficTBa c npHMeHeHHeM eMKocTH nojiyqHAH y>Ke 
AocTaToqHoe ocBemeHHe b AHTepaType. IlpeACTaBAHiOT HHTeoec 
CXOMbl C npHMeneHHeM HHAyKTHBHOCTH, KOTOpbie HMeiOT PHA cne- 
, UH(J)HqeCKHX CBOHCTB. * 

2 . Hcno.7ib30BanHe noAMarHHqnBaeMoro ApocceAH n03BOAaeT 
noAyqHTb pe.TaKcau.HOH huh reHepaTop nepeMeHHofl qacTOTU, (bop- 

/ MH P 0B aTeAb HMnyAbCOB pa3AHqHOH npOAOAJKHTeAbHOCTH H Apy- 
rHe ycrpoHCTBa. 3th ycTpoficTBa TaK>Ke BecbMa yAOdnu b 3Kcne- 
puMeHTaAbHofi pa6oTe. 

3. HHAyKTHBHOCTH MOTyT ObITb HCn0Ab30BaHbI B CXeMe TDHT- 

repa. v 

4. OnbiTHbie h TeopeTHqecKHe hccacaobb hhh reHepaTopa c hh- 
AyKTHBHOCTbK) B U,eriH OCHOB8HHH nOKa3bIBaK)T, HTO: 

a) MexiAy qacTOToii KOAeGaHHH reHepaTopa h BeAHqHnoft HH- 
AyKTHBHOCTH HMeeTCH npHMO {iponOpUHOHaAbHan 33BHCHMOCTb; 

6) BejinqHna ckb3>khocth renepapyeMbix HMnyAbCOB npa H3- 

MeHeHHH HHAyKTHBHOCTH OCTaeTCH nOCTOHHHOH; 

b) H 3MeneHHe ckb3jkhocth bo3mo>kho noAyqHTb nyTeM H3Me- 
HeHHH HanpH>KeHHH CMemeHHH B UenH OCHOBaHHH. 

5. rioAyqeHHbie bmboau mojkho HcnoAb30B3Tb npn ana.iH3e 
ycTpoftcTB AanHoro THna. 
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AoKJiaA 22 

(Te3HCW) 

MAMOHOB E. H. — Kan/uwaT TexHnqecKnx HayK 

OriTHMAJIbHAfl CKOPOCTb PABOTbl H APYniE 
TEXHMHECKHE I10KA3ATEJIH OFIEPATHBHblX 
yClPOHCTB XPAHEHHfl HH4»OPMAUHH 

9JlEKTPOHHbIX ABTOMATHHECKMX UMOPOBbIX 
BbIHHCJIHTEJIbHbIX MALUHH 

onpe/ie«ieHHOH ^HreJibHOCTH apn(|)MeTHqecKHx onepau.HH 
na apHtj)MeTnqecKOM ycTpoficTBe (AY) mojkho BbiOpaTb onTH- 
Ma.nbiioe cooTHomeHHe BpeMeHH o>KHAaHHH onepaTHBHoro ycTpoft- 
CTBa xpaHeHHH h ^jiHTejibHocTH onepauHH Ton Ha AY, npH ko- 
TOpOH o6ecne4HBaeTCH 3(})(j)eKTHBHaH CKOPOCTb BbiqHCJieHHH. Ot- 
tiouieiine /i^iHTejibHocTH apw(|)MeTHqecKOH onepau.HH k BpeMCHH 
o>KH/iaHHH noKa3bmaeT, Kanyio qacTb ;uiHTejibHOCTH onepaunn Ha 
AY 3HHHMaeT BpeMH 0>KHflaHHfl H XapaKTepiI3yeT 3(})4)eKTHBH0CTb 
pa6oTbi ycTpoHCTBa xpaHeHHH. 

B H3BecTHbix KOHCTpyKUHHx MaiiiHH na o;uiy onepaumo B AY 
MO>«eT TpeSoBaTbCH HecKcwibKo o6pameHHH k ycrpoHCTBy xpane- 
hhh. CymecTByer onTHMajibnaa BejiHqHHa yKaaannoro Bbirne ot- 
iiomeiiiiH, Aa-ibHefiiiiee noBbimeuHe Koroporo ne Raer cymecTBeH- 
HOrO nOBbUIJeHHH CKOpOCTH BbmHCJieHHi’i. 

CpaBHHTe^bHblH ana^H3 CKOpOCTH paGOTbl pa3.aHHHbIX SblCTpO- 
^CHCTByiomux ycTpoikTB xpaneHHH noKa3biBaeT, hto HanMenbiuee 
BpeMH *o>KH^iaHHH o6ecneqHBaiOT ycTpoHCTBa c sjieKTpoHHOJiyqe- 
BbiMH TpydxaMH h ManuiTHbiMH cepAeMHHKaMH (6 — 12 MKcen). 
3(}Hj)eKTH3Hoe noBbimeuHe cmkocth xpanenufl no3BOjiHeT no.ny- 
HHTb MaruHTHbiH 6apa6an h MarHHTHbie cepACHHHKH. OjiHaKO 
naHfxvibwee pacnpocTpaHemie b Mauinnax no.nyqHJiH ycTpoHCTBa 
na SvieKTpomio.iyqeBbix TpyCxax (3JIT). 

H3 pa3.nHHHbix thitob 3JIT npaKTHqecKoe npHMeHeHne b uncp- 
poBbix Mammiax no.iyqn.nH: a) 3J1T ocuH.ruiorpa4>HqecKoro mna 
(npuMCneHne no CHcreMe BnjibHMca); 6) 3J1T c 6apbepHoA ceT- 
koh; b) 3/IT c BHyTpenHHM BoccTanoBjieHHe\i noTeHuna^OB. rio 
TexunqecKHM xapaitTepucTHKaM (eMKOCTb xpaneimn, ko 3(J>4 >hli.h- 
eiiT AonycTHMbix o6pamenHH h ,np.) 3JIT c BnyTpeHHHM BoccTa- 
HOBJieimeM MoryT odna.fl.aTb npenMymecTBaMH. flo o6m«M Texno- 
BKonoMuqecKHM noKa3aTe.mvi Bbirojwee yciponcTBa xpaHeHHH na 
3J1T ocuHJi^orpacJjHqecKoro T«na. 


AoiuiaA 23 

H E H A E B T. K. — kqurhrst TexHnqecKnx HayK ( Te3HCbl ) 

MAJ1HHOBCKHH B. H. - Ka« W af rexHHHecKHx „,y K 

AHAJIH3 M HCCJIEflOBAHHE CXEM TPHITEPA 
HA TOHEHHbIX KPHCTAJ1JIH4ECKHX TPHOflAX 

Tn T0 ' ,e,,llbl ’ 1 KpHCTa/IJlHMecKHX TpHOAOB 

rpHrrepHan cneTHaa HHenKa MonteT 6biTb BbfnojineHa na oahom 
Ha AByx TpHOAax. B ony6jiHKOBaHHbix MaTepna^ax oTcyr* 
CTByeT n0^po6HbIH aHa.flH3 B03M0JKHUX pe>KHMOB pa60TbI CXeM 
h He npea-nonceHo onTHMajibnoro BapnaHTa. 

2. Tlpn paccMOTpeHHH TpnrrepHbix cxeM, ynpaB^aeMhix b oc- 
HOBaHne (6a3y) , ue.necoo6pa3Ho HcnojibsoBaTb aaBHCHMocTH Ha- 
• n P HJKeHH * ot roKa. TpHOAbi pa3JinqHbix MapoK npH o^hhx h Tex 
>Ke napaMeTpax BHeuiHHx ueneft ahiot pa3JiHqHbie xapaicrepH- 

rlT^\ n n^ BOeMV BHAy HX x M0>KH0 P336HTb Ha AB3 OCHOBHMX 
THna. 5-o6pa3Hbie h neTJieo6pa3Hhie. 

, nu i C „f Ma Tpnrrepa co cqeTHUM bxo^om na Rsyx ToqeHHbix 
KpHCTajuiHqecKHx TpHo^ax BbinoJiHHeTCH aHa^orHqHo JiaMnoBOMv 
B^jHaHTy Tpnrrepa, ho, b OTJiHqwe ot nero, Mower HMeTb tdh 
h flaKe qeThipe ycTofiqHBbix coctohhhh. f 

4. CpaBHeHne pa3pa6oraHHhix BapnaHTOB Tpnrrepa na 2 tdho- 
flax noKa3biBaeT: v H v 

a) ba h npaKTnqecKoro ncno^baoBaHnn c^e^yeT peKOMeHao- 
B8Tb pe>KHM Tpex yCTOHqHBbIX COCTOHHHfi; P KOMeHAO 

3T ? M peiKKMe UejiecooOpaBHo Hcnwibso- 
BaTb TpHO^bl C 5-o6pa3HOA XapaKTepHCTHKOH 

4. B uenn ocHOBaHnA tphoaob MoryT 6biTb BBe^enbi HHayK- 

uen H Hro H ^r T l n -° 3B0JIHeT: .? ) H36e>KaTb n P« Me HeHHH cmkocX 

repa o6paTHOH CB>13H * 6 ) yBejinqwTb qyBCTBHTejibHocrb Tpwr- 

T«na r2R PC ^r«i HOft ,IBJ, ” e J C!I cxeMa T P» r repa »a oahom rpHoae, 
mna (HL-d) c neT.neo6pa3HhiMH xapaKTepHCTHKaMH. 


30 


31 



jloKJiaA 24 

(Te3HCK> 

OOEHTEHJ3.EH P. T.-HH>KeHep 

3AnOMHHAK)LUME yCTPOHCTBA HA 
MArHHTHblX BAPABAHAX 

noHHMaexcH MaKCHMajibno AonycrnMoe hhcjio 

eAHHHUe A-HHHW H0C ^ H ^^^y X H T eopeTHHecKHX A3HHUX 
Ha 0 CH 0 B 3 HHH 9KCne P H M e HT3 bHU X K H „ ro . 

noKa3aHo, hto c yBeAHseHHeM m 3 P C noco6HOCTb. npHBeAeHbi, 
jiobkoh yMeHbUiae-rcfl pa3peiuaK>iu cn occ6HOCTH, aMruw- 

4)o P MyAbi A*H onpeAeAeHHH aanucH. Hpoee- 

TyAb> BbixoAHbix HMnyAbcoB npn o oaBHCHMOCTH pa3peuiaio- 

/el SKcnepHMeHTa^bHbie mbkchmocth^p p ^ 

„a« a r„H,HB3,ome* ch™, a*h- 
0T P „ H p\r» %71 “koVx «o*ho y^X oTHoniCHHe 

S=iE=rS= 

BaHHfl AO 500 K zt\. 


AoKJiaA 25 

(Te3HCbl) 

PAMEEB B. H. — HHHteiiep 

THnOBblE SJIEMEHTbl BblHHCJlHTEJIbHblX 
MAUI H H AHCKPETHOrO AEHCTBHfl 

1 . BBeAeHHe. 06 m,He coo 6 pa>KeHHH o KOHCTpyKUHH 3 .ieKT P 0 H- 
HblX yCTpOHCTB BUMHCJlHTeJIbHUX M 3 LUHH AHCK P eTHOrO AeHCTBHH. 
THnoBbie s^eMeHTbi MauiHH. 

2 . OcHOBHbje napaMeTpw. onpeAejijnoinHe K-nacc THnosux suie- 
MeHTOBI 6 b!CT P OAeHCTBHe H HaAeJKHOCTb. ZioCTaTOHHOCTb 3 THX 
AByx napaMeTpoB. 

3 . Tpe 6 oBaHHH H KOHCTpyKUHH THnOBblX 3 ^eMeHTOB. IlpHMepU 
KOHCTpyKUHH. 
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AouiaA 26 

(Te 3 HChl) 

TPyBHHKOB H. B. — KaHAHAax xexHHHecKHx HayK 

BHEIA1HHE yCTPOHCTBA ABTOMATHHECKHX 
BblCTPOAERCTByiOmMX UH4»POBblX 
BblMMCJIMTEJIbHblX MAIUHH 


BHeiUHHMH yCTpOHCTBaMH aBXOMaXHHSCKHX 
MauiHH oxaaxbiBaexca KOMiuieicr ycxponcxB, HCno ^y^“* * * 
itoapoxobkh H BBOAa B BbWHOiHXMbHyK) MauiHHy 
hwx jyia peiueHHH 3 aAauH h (|)HKcauHH pe3yjibxa o p 
BbIBOAHMbIX H3 MaiUHHfci. 

OyHKUHH BHeiUHHX yCXpOHCTB H npejU>HBJlHeMbie J JlinOBUX 
60B8HHH. OpraHH3auHH pa6oxu ua- 

MauiHH. CKopocxb paGoxw BHeuiHHX ycxpoHCXB H CBfl3b HX c Ma 

mH Hothtmh HH(J)opM3UHH. Bnflbi iiocHTMe*. JI^.^^'Khho- 
cJ>o^eHXbi. MarHHXHaa JieHxa h MarHHXHaa npoBOJioKa. Khho 

’ neH CocxaB ofiopyjioBaHHa h ymujHiKamiH BHeuiHiix ycxpoficxB. 


Aokjiba 27 

(xe3HCw) 

THIIKHH M. B. — HHweHep 

3AnOMMHAK)IAEE yCTPOHCTBO HA MArHHTHOH 
JIEHTE B COBPEMEHHblX yHHBEPCAJIbHbIX 
SJIEKTPOHHblX BblHHCJIHTEJIbHblX MALUHHAX 

1. B noc.ieAnee BpeMH HaMexHJiacb xen^enunfl k pe3KOMy no- 
BbiujeHHKD ocHOBHbix noKa3axejiefi 3anoMmtaK>m.Hx .ycTpofiCTB iia 
MarHHTHOH ^eHTe (noBbiweHHe naoTHocTH 3armcn, vMenbuienHC 
Bpe.MeHH pa3rona h ocxaHOBa jieHTbi). B pe3>vibTaxe :nia i mTe;ibito 
noBbiuiaioxcH xpeGoBanwH k xomhocxh h 3roTOB.i en n a .nenronpo- 
xa>KHoro \iexanH3Ma h MarunxHbix ro.noBOK, xpeGyeica 6o.iee 
npoMHaa ocnoBa MarHHXHOH JienTbi, yc.nojKHaeTCB koh^t py k uhh 
J ieHXOnpOTH>KHbIX ycxpoHCTB. 

2. Tpe6oBaHHB MHHHMyitia annapaTypbi h ,T,ocxaTOMHoii cko- 
Pocth pa6oTbi npHBO^BT k napa.njiejibHo-noc.ne;io!jaTc.ibHOMy 
4-x hjih 8-mh Aopo>KeMHOMy npnnminy aanucii ko^ob. Mnc.no 
BcnoMoraTe-nbHbix .aopoweK npw stom ;xo.n>KHo 6biTb c&e.ieiio 
k MHHHMy.wy. Majioe Bpe\iH pa3rona jieiiTbi npnBo,mT k hcoGxo- 
AHMOCTH n0.1b30BaTbCH npn 3anHCH CHllXpOIIH3HpyiOIHHMH hm- 
ny;ibcaMH, CHHTbmaeMbiMH c JieHTbi, mxo yc.noKHHCT kohctpnkuhjo 
TOJIOBKH. 

3. noBbiuieHHe njiOTHOCTH 3anHCH AocxHraeTca 3 a cmct v.nyM- 
uienHH napaMexpoB JieHTbi h MarHHXHbix pojiobok ii aa ' cmct 
CHHmeHHH ypoBHH sanHCH. ripHMeHBexcB MeTO£ 3aniicn «c iie- 
B03BpameHHeM k Hyjiio», no3BOJiHiomHH np« npoanx paaiibix yc- 
J10BHHX nOBUCHXb IlJIOXHOCXb B/iBOe. 

4 . Ajih aBxoMaTnqecKoro kohxpo^ih npaBHJibHOCTH pafioiu 
ynoxpeS^Bioxca flBa Mexoaa: Ha HeqexHocxb MHc.na HMny.ibcOB b 

OJXHOH cxpone H npH nOMOIUH CyMMHpOBaHHH KOAOB. IlepBbJH 
Mexoa 6o;iee cjioweH h npeanomeHne aojdkho GbiTb otjkiho 

BTOpOMV. 
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AoKJia# 28 

(re 3 Hcu) 


<J> E O P O B A. C — HH>KeHep 

MATHMTHOE OFIEPATMBHOE 3AI10MMHAI0mEE 
yCTPOHCTBO 


1. OnepaTHBHoe 3 anoMHHaioiuee ycrpoficTBo na (peppHTax 
HMeeT Ma.ioe BpeMH o6pamenHH. IlpHHHTaH cxeMa Bbi6opKH mm- 
ceji no3BOJiaeT oOpamarbcn npn CMHTbiBaHHH cpa3y ko BceM 
pa3pHAaM oahoto qncjia, He 0Ka3biBaa bo 3 AGHctbhh tok3mh bm- 
6opKH.ua Apyrwe mhcab 3 anoMHHaiomero ycTpoficTBa. lanaa 
cxeMa no3BOJiaeT ocymecTBAHTb cMHTbiBauHe koaob npw cpopcHpo- 
B3HHbIX pe>KHM3X, MTO IipHBOAHT K VBeJIHUeHHtO BblXOAHOTO CHT- 
HaJia h coKpameHHio BpeMeHH Bbi6opKH. 

2. Hcno^b30Baiine a.ih nenefi 3 anoMHnannH Aeyx cepAeMHH- 
KOB Ha OAHH ABOHMHblfi pa3pHA CVllieCTBeHlIO IlOBbllliaeT H3AOK- 
HOCTb pa6oxu 3 ano.MHHaiom.ero yCTpoiicTBa h cHHwaeT TpeGoBa- 
HHH K OT6opy MarHHTHbIX CepACMHHKOB HO CpaBHeHHK) C ApyrHMH 
H3BeCTHbIMH CXeMaMH 3Y. 

3. B cxewe sanoMHHammero ycTpoficTBa npcAycMOTpenbi 3<p- 
(jjeKTHBHbie cnoco6bi ycTpanennH h3boakh ot cwnaji,a Barmen na 

BXOAe yCIUHTBAH CMHTbiBaHHH, MTO n03B0JIHCT CpaBHHTSAbHO 
npono peiiiHTb 3aAany cmiTbiBamiH crtniajia. 

npHHHTaa cxeMa K0MMyxau.nn uenefi BbifiopKn MHce.x no3BO- 
JlHeT 3HaMHTe.nbH0 COKpaTHTb Be.THMHHY HlMClieHUH C M IIJlHTyAbl 
BbixoAnoro CHrua.ia b aapR'cHMOCTH or koaob, xpaunmuxca b Aaa- 

HOM pa3p«Ae. 

5. Maner Mannmioio pm mmiioro 3anoMHnaiouiero ycrpoH- 
CTBa npoBepaercH npn cobmccthoh paOoTe c B3CM. Pe3yjibTaTbi 
3KcnJiyaTau.Hn MaKda hobbojihiot CAejiaTb bwboa o AOCTaTOMHO 
BbicoKOH naAe«H0CTM i HioMHuaiomHx ycTpoHCTB TaKoro Tuna. 


Aokjkia 2 f 

UIKABAPA E. A. — KaHjuwar TexHHMecKHx Hayx -^ Te3HCbI ) 

HMnyjlbCHOE nEPEMATHH^HBAHHE ♦EPPHTOB 
c npHMoyrojibHon fietjieh thctepeshca 

1. XapaKTepncTHKH (JieppoMarHHTHbix cepAeMHHKOB npH pa- 

6oTe b HMnyjibCHOM peaciiMe cymecTBeHHo OTAHMaioTCH or hx cra- 
THMecKHx xapaKTepHCTHK. OcHOBHyio pcuib b H 3 M 6 HeHHH xapaKTe- 
PHCTHK 4>eppHTOBfaIX CepACMHHKOB HTpaeT 3<p(peKT MarHHTHOft 
BH3K0CTH. . 

2. .HaHHoe HCCJieAOBaHHe npoBOAHJiocb ajih cjiyqaa nepeMar- 
HHMHB3HHH HMnyjIbCaMH TOKa. CymeCTBCHHOe BJIHHHHe Ha npo- 
ueccbi, npoHcxoAHiime b cepAeMHHKe OKa3hiBaeT tpopMa nepeMar- 
HHMHBaK>WHX HMnyjlbCOB TOKa. 

3. BpeMH nepeMarHHMHBaHHH npw conpoTHBJieHHH Harpy3KH, 
paBHOM 6eCK0HeMH0CTH, M0JK6T 6bITb BbipaJKeHO cooTBeTCTByiomefi- 
3aBHCHMOCTbKD OT napaMeTpOB HMHyjlbCa TOKa H napaMeTpOB* 
cepAeHHHKa. 

HaicaoH BocxoAHmefi MacTH neTJiH *rHCTepe 3 Hca mojkct 6uTb 
yMTeH nyreM BBeAeHHH OTHouieHHH npHpameHHH HHAyKiyiH k npn- 
pameHHio HanpHJKeHHOCTH. llpn CcwibiiioA KpyTH 3 He (JipoHTa hm- 
nvjibca H3MeHeHne HaiuioHa neTJiH npaKTHMecKH He bjihhct Ha 
BpeMH nepeMarHHMHBaHHH. 

4. 3JIC, HHAyKTHpyeMan b oGmotkc cepAeMHHKa 3a BpeMH 
nepeMarHHMHBaHHH (ecjiH CMHTaTb ee nocTOHHHoft b TeMeHHe aroro 
BpeMeHH)^ T3K>Ke MOWeT CbITb BbipaXKeHa aHaJIHTHMeCKH. 

5. 3HaMeHHH BpeMeHH nepeMarHHMHBaHHH h 3JXC, paccMHTan- 
Hbie aHajiHTHMecKH, coBna^aioT c 9KcnepHMeHrajibHbiMw kphbumh 
C TOMHOCTbK) norpeiJUHOCTH H3MepeHHH 104-15%. yBeAHMeHHe 3Ha- 
MeHHH H3KJ10H3 H MajlUX nOMex Ha SKCnepHMeHTaJlbHblX KpHBbiX 
corjiacyeTCH c no;io>KeHHeM o tom, mto BpeMH MarHHTHofi pe^aK- 
cauHH yBCJiHMHBaeTCH c yMeubmeHHeM HaMarHHMHBaioniero nojin, 

6. npH yMeubtueHHH AJiHTejibHOCTH HMny.ibcoe ao HenoToporo 
3H3MeHHH H yBeAHMCHHH MaCTOTbl nepeMarHHMHBaHHH AO 500 K zu, 
uiHpHH.a neTJiH rncTepe3Hca noMTH ne H3MenHeTCH, ho 33MeTHO 
yMenbiuaercH ee Bwcoia h Hamion BocxoAHmeS BeTBH. 

7. Ha OCHOB3HHH npOH3BeAeHHbIX HCCJieAOBaHHft MOJKHO peKO- 
MeHAOBaTb npH npoeKTHpoBaHHH HMny.TbCHbix ycTpofiCTB Ha (pep- 
pHTOBbix cepAeMHHKax npHMeneHHe ynpaBAHiomax HMnyAbCOB c 
nocTOHHHOH BpeMeHH (ppoHTa MeHbiue, MeM nocTOHHHan BpeMeHH 
MarHHTHofi pe.iaKcauHH, A-THTeJibHocTbio naMarHHMHBaiomero hm- 
ny^bca > paBHofi 3 f-5 nocTOHHHOH BpeMeHH MarHHTHofi pejiaKcaiy-m, 
h aMnjiHTVAOH, cooTBercTByiomefi 3HaMeHHK) 34-5 kospuhthbhoh 
chjiu AaHHoro cepAenHHKa. 
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6) nPHMEHEHHE MALUHH 


AoioiaA 30 

A E P A M O B A. A. — KamwaaT <|>H3.-MaT. H ayK (re3HCw) 

PEIUE hme EOJIbLUHX CHCTEM JIHHERHbIX 
AJirEBPAHMECKHX VPABHEHMH HA B3CM 

BeCTHWMH 3 ^r^° PCUIeH0 HeCK0 ^l>KO CHCTeM C 200-300 HCH 3 - 
ceTefi) HeKOTonup 1 * 03HliKJ1H n P H ypasHHBaHHH reo^e3HqecKH.x 
rnemai r 3 ™ x CHCTeM nepeonpeaejieHHhiMH 

norDeujHO^TeS 5!!™” 7 Pe6oBaHHH MHHHMy M a cy M Mbi KBaaparoB 
CHCTeMhl nfinanan nepe * 0 ;ia K HOpMajlbHOfi CHCTCMe ypaBHCHml. 
C-HCTeMW 06/ia^aJlH TeM CBOHCTBOM, qro 6oJIblJUOe qHCJIO K03(b- 

t zrzr H ^ ch Hy ' iK> ' c " cTeMu zt 

pauHH. Mpe3BbiqaHHO Me^eHHaa cxo^HMocTb npeo.aojieBa.nacb 
Mfirarp JltHUHH n P HeMaMK - Heo6x<MHMOCTb 6ojlbUIOro 1HCJ13 BCnO- 
° ™ “ o™*™* (apH+Mennecax H ocoOeHHo onm 

^™™tTp”b 3CM™ yCTpofl " BOM ) —a B<t- 

rai-^T r^ e „ HHa P acCMaT P" Ba eMMx c.icreM aaer ocHOBamie n,. 
™'; H ™ "P" "PoeiCTHpoBaHHH cneunajiHSHpoBaHHUx Mawim ms 
SohhZ n ^ J ’” HefiHb,x aJ ’ re «P a “-ecKHx ypasHCHHH Hrepa- 
= COBe P meHHO "eofixoaHMo aaSmuTbca o «exa- 

HH3au«H npneMOB ycKopenna cxojthmocth. 
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Aouiaa 3| 

(Te 3 HCbl) 

BEJIbCKAfl H. K. 

M y X H H H. C. — KaHAWAaT 4>H3.-MaT. HayK 

ABTOMATH»4ECKHH FIEPEBOfl C 
AHrJIHBCKOrO fl3bIKA HA pyCCKHH HA 53CM 

Co 3 AaHHc B3CM. B3CM noKa3ajia ce6a, KaK Momnoe cpeA- 
ctbo HayHHb." HccjiejxoBaHHH. PeuieHHe AorHqecKHx 3aAaq hb- 
jifleTca HOBbiN 3TanoM b HcnoJibaoBaHHH ajieicrpoHHbix BbiqncjiH- 
TejibHbix Maui; ABTOMaTHqecKHA nepeBon c oahoto H3HKa Ha 
ApyroH — npHMep pemeHHH AorHqecKOH 3 aAaqn. B3CM no3Bo- 
AseT HCCJieAOBaTb AorHqecKHe cxeMbi nepeBOAa h BbipaCoTatb 
npHHUHnbl A-rtH C03A3HHH CneUHaAH3HpOB3HHOH nepeBOAHoA Ma- 
uiHHbi. SKcnepHMeHT nepeBOAa HayqHO-TexHiiqecKoro TeKCTa c 
SHrAHftcKoro H3UK3 Ha pyccKHfl c noMomjbio B3CM. 

OcHOBHbie npHHUHnbl asTOMaTHMecKoro nepeBOAa. 06 ocho- 
BaHHH bo3mo>khocth nepeBOAa. 3aMena 6yKB qncAaMH. Bboa 
TeKCTa. 

Co3A3HHe cneunaAbHoro CAoeapa. CAOBa 0AH03HaqHbie h mho- 
ro3HaqHbie. TpaMMaTHqecKHe npH3H3KH caob. Bo3Moa<HOCTb no- 
noAHeHHH cAosapa. 06 -beM CAOBapa. CneuHaAH3HpoBaHHbie cao- 
BapH A-aa pa3AHq»bix o6AacTeA HayKH h tcxhhkh. 

Pa 3 AeAenHe npouecca nepeBOAa Ha ABe rAaBHbie qacrw: aHa- 
AH 3 h cHHTe 3 . 3 aMeHa anrAHHCKHx caob 3 KBHB 3 AeHTaMH pe- 
3 yAbTaT npHMeneHHa anrAHHCKOH qacTH cAOBapa. XlHxoTOMHqe- 
CKHe cxeMbi anaAHaa. OnpeAeAeHHe rpaMMaTHqecKoA 4 >°P Mbi pyc- 
CKHX CAOB HBAaeTCH pe 3 yAbTaTOM aHaAH 3 a aHFAHHCKOrO npeA' 
AoaceHHa h BbtpaaoeTca c noMOiubio npH 3 HaKOB 3 KBHBaAeHTOB. 
H 3 MeneHHe rpaMMaTHqecKoA <J)opMbi pyccKHx caob, B 3 HTbix H 3 
CAOBapa, B COOTS eTCTBHH C npH 3 H 3 KaMH 3 KBHB 3 AeHTOB — pe 3 yAb- 
TaT npHMeneHHa cxeM CHHTe 3 a pyccxoro npeAAoaceHHa. Bo 3 Bpa- 
meHHe k 6 yKBato h buboa pe 3 yAbTaTOB, 

CTenenb H 3 MeHenHa OTAeAbHbix qacreA nporpaMMbi nepeBOAa 
AAH TeKCTOB H 3 pa 3 AHHHbIX 06AaCTeA HayKH H TeXHHKH. npH- 
roAHOCTb cxeM CHHre 3 a aah nepeBOAa c pa 3 AHqHbix H 3 biKOB. 
Bo 3 MO>KHOCTb nonoAHeHHa CAOBapa c noMombto MauiHHbi, 
ripHMepbi nepeBOAa an rAHHCKoro TeKCTa. 


Aokasa 32 

(Te3HChl) 

B O J1 K O B E. A. — KaHAHAaT <J)H3.-naT. HayK 

O nOBbiHIEHHH CKOPOCTH BbIHHCJIEHHfl 
3JIEMEHTAPHbIX <t»yHKUHH HA B3CM 

ripw pemeHHH HeKOTopux TpyAoeMKHx 3aAaq Ha B3CM okgao 
noAOBHHbi odmero cqeTHoro BpeMeHH, a HHorAa h 6oAbine, 33 hh- 
MaeT BuqHCAeHHe 3AeMeHTapHhix c^vhkuhh no craHAapTHbiM noA- 
nporpaMMaM. PIosTOMy noBbimeHHe cxopocTH BuqucAenHa ajie- 
MeHTapnbix (JjyHKunft npeACTaBAaeT 3HaqHTeAbHbiA npaKTHqecKHH 
HHTepec. 

CymecTBytoiuHe CTaHAaprabie noAnporpaMMu 53CM He hb- 
AHIOTCH OnTHMaAbHbIMH B OTHOmeHHH SarpaTbl BpeMeHH Ha Bbl- 
qwcAeHHe 3AeMeHTapHux (fiyHKiAHfl. 

HMeeTca Tp,H npneMa, no3BOAaiom.He coKpaiHTb BpeMa bu- 
qHCAeHHH MHOrHX {JjyHKHHH. riepBblH — CAeAyeT 3HaqHTeAbHO 
yMeHbmHTb AHana30H H3MeHeHHa apryMeHTa. BTopoA — Ha ash- 
hom OTpe3Ke H3MeHeHHa apryMeHTa CAeAyeT annpOKCHMHpoBaTb 
<|>yHKUHIO HaHAyqillHM nOAHHOMOM, KOTOpblH oCbiqHO COAep>KHT 
MeHbme hachob, qeM, HanpHMep, 0Tpe30K paAa, o6ecneqHBafom.HA 
Ty *e ToqnocTb. TpeTHH — noAyqeHHbiA noAHHCM CAeAyeT noA- 
cqHTUBaTb no cxeMe TopHepa HenocpeACTBeHHo (6e3 u,HK.ia). 

B qacTHOCTH, npn HcnoAb30BaHHH b ^.3y (ahoahoc 3anoMH- 
Haiomee ycTpoficTBo) AonoAHHTeAbHbix 8 aqeeK aah noAnpo- 
rpaMMbi BbiqHCAeHHH AorapH({)Ma h 12 aqeeK aah noAnporpaMMW 
BbiqHCAeHHH nOKa3aTCAbHOA (})yHKUHH MOJKHO COKpaTHTb BpeMH 
rjbiqHc.ieHHa AorapH<|)Ma npH6AH3HTeAbHo b 2 pa3a h cKopocTb 
BbiqHCAeHHH noKa3aTeAbHoA 4 )>’hkuhh npn6AH3HTeAbH0 b 2,5 pa3a. 
ripH yBeAHqeHHH cymecTBytomeA noAnporpaMMhi BbiqHCAeHHH 
(JjyHKUHH «apKTaHreHC» npH6AH3HTeAbHO b ABa pa3a mo>kho no- 
BblCHTb CKOpOCTb C6 BbiqHCAeHHH npH6AH3HTeAbHO B 12 pa3. 
PeaAbHO B03MO>KHO nOBbICHTb CKOpOCTb BbiqHCAeHHH TpHTOHOMeT- 
pHqecKHx (JjyHKUHH npH6AH3H'reAbH0 b ABa pa3a. 
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floKjiaa 33 

(Te3HCU) 

i A B P H JT O B M. A. — aoktop TexHHqecKHx Hayn 

AHAJIHTHHECKME H rPAOO-AHAJIMTMMECKME 
METOAbI CHHTE3A .HEKOflHpyiOmHX yCTPOHCTB 

1. CHHTea jteKOAHpyiomHx ycTpoHCTB rpe6yeT peuienna cjie- 
uyiomHx 3auaq: 

а) BbiGop ciicreMbi curna/ioB, oO.Ta;i,aioi.ueii HandocibiueH 3 c|) 
(J>eKTHBIIOCTbIO H Ha^OKHOCTbK); 

б ) Bbi6op rexHHqecKHx cpeucTB, KOTopbie no3Bo^iHJiH 6bi peajin- 
30B3Tb CHCTeMy CHTHa.IOB C HaHMCHbUIHM KO.THqeCTBOM 3J1C- 
MeHTOB. 

2. 3aua»ia a^eKTHBuocru cncTeMbi CHTHajiOB cbouhtch k bw- 
* 6opy CHCTeMbi KOMduimpoBaHna, npn KOTopoft 3auamioe qncno 

CHruaJioB momo 6u 6biTb nepej.ano npw noMomu HaHMCHbiuero 
KOJIHqeCTBa HMriy.lbCOB. C TOMKH 3peHHB KOMdHHHpOBaHHH B 3TOM 
oTHoiuenHH ny>KHo pa3/inqaTb no.THbie h nenojiHbie ajieMeHTbi 
KOM6HHHpOBaHHH. HMCfOIlUfeCB B pacnopflMeilHH npoeKTHpOBLUHKa 
cpe^CTBa (KaHa.ibi CBH3H, HMnyjibCbi h 4>H3nqecKHe CBoflCTBa hx, 
Hcncyib3yeMbie ,vih kom 6 hhhpob 3 hhh) MoryT 6biTb CBeueHM k 
no^nbiM h neno.nHbiM ajieMenTaM kom 6 hhhpob 3 hhh rrpn noMomw 
aHajiH3a TadiiHn ^bohmhhx HHeeji, xapaKTepn3y{oui,Hx (J)H3Hq^cKH 
peajiH3yeMbie K0M6HHau.Hn. ' 

3. 3auaqa hj/iokhocth nepeuami cnrHaJiOB cbouhtch k bw- 

6opy H3 Bcex B03M0HiHbIX KOMdHHaUHH T3KHX, KOTopbie ne u a- . 
Bazin 6bi nepexojia o;uioro no CHrua.noB b upyroH. PaajiHuaioT 
CHCTeMbi CHniacioB c 3p[HuiTHb'M OTK330M (c o6napy>KeHHeM 
oiuh 6 kh) h c HcripciB.ieum'M HCKa>KeiiHH (caMOKoppeKTHpvioiuHecH 
CHnia.Tbi). KaqecTBeimoe paccMOTpenne Bonpoca o Bbidope na- 
flOKHOH CHCTCMbl Ciinia.TOB \,lof)IIO npOH3BOJTHTb npH nOMOlUM 
rpatJjoB, npeucrr lumomux coGoii Bbi6pannbie ciirHajibi b bhuc 
Y 3.TOB H B03M0/K II bie flCpeXOilbl MOK:UV HHMH npH 3a,T3HHbIX HCK-3- 
wcimflx b BibTe BeTBeii. KoJumecTBemiaH oueiiKa na,o,e>KHOCTH 
nepeuamt Tpe6yeT niia/qua u o ,\i e x dy c t o i i q h b o c t i f HeodxojTHMO 
orMCTHTb, hto b tom ii upyroM c.nyqae HYOKIIO VMHTblBaTb He 
TO.TbKO IIOMCXH B KaHiWie CBH3II, HO H HCK.i >K0’IHH, UaBHCMbie 
IIOBpOK'/U'HH SIMM rkTi’Mi .1 K'b KO/I.H PV H M!U!X H fMp\ IOUUI X ycT- 

pofiCTB. 

4. jleKo;uipyii)i:iHe \n pnu- 1 »a e .omuii i nww oiKa.ujM npnnau- 
.3toK.Tr k o.uioi e.Ki hi.im peaemii.iM owmiim, .*> c McripaB.iemu vi 



OCrloBf !H3a TilTvi 


ABOHHHUX hhccji, xapaKTepH3yioiuHx CHCTeMy CHrnajioB. 

THBHOCTb CHCTeM CHTHaJIOB 3HaMHTeJlbHO yBeJIH'IHBaeTCH npH KOM- 
6HHHpOBaHHOM HCri0J]b30BaHHH <f)H3HqeCKHX CBOHCTB HMfiyJIbCOB, 
ncno.Tb3yeMbix Bbidopa. 06m,He Bonpocw nocTpoenna chctcm 
curnajioB c HcnpaBjieHHeM HCKa>KeHHH eui.e He Hcc.ieuoBaHH. Ohh- 
caiinbie b .THTepaType chctcmw cwrua^oB (XeMMHura. BarHepa) 
HB.15HOTCH, OHeBHUHO, MaCTHbIMH CJiyHaHMH. 

5. 3auaqa co3uanHH pe^ieiiHOH cxeMbi, pea^iH3yiomeH CHCTCMy 
CHrua.TOB, othochtch k TeopHH pejieflubix cxeM H B npHHUHne 
npeucraBJiaeT co6oh aauauy nocTpoenHa (1, K) - no^KDcmiKa. 
llMeeTCH pau MeTo^OB peuieHHH stoh 3auaqn (ana/iHTHMecKHe, 
rpac})HHecKHe, TaC^iHHHbie). Abtopom npe^Jio>«eH mctoji, 6a3H- 
pyioiuHHca Ha 4>opMyjiax jiwkhux uenefi. Hcnojib30Bamie stoto 
M eTOUa UaeT B03MO>KHOCTb npH npHMCHeHHH BeHTHyibHbIX 3.ieMeH- 
TOB HOJiyqHTb cxe M y, Tpedyiomyio Bcero ouhoto nepeK.nioqaioiuero 
KOHTaKTa Ha K3 >kuom H3 a.ieMeHTOB. 3 to jiaeT nenocpeucTBeHHbiH 
nepexou k npHMeneHHio s.ieKTponiibix h KpHCTa.iJinqecKHx 3wie- 
MeHTOB. cxeM c 3.neKTpoManiHTHbiMH 3JieMeiiTaMH pauno- 

Ha.ibHbiM BBJiaeTCH npuMeneuHe KOMCnuMpoBanna Ha o6motk3x. 
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AouiaA 34 

(TC3HCH) 

E P 111 O B A. n. — HayqHbifi coTpyaHHK 

nporPAMMHpyioiuAJi nporPAMMA 
AJIH B3CM AH CCCP 

rioaroTOBKa saAaHHH k paficrre c nn coctoht b cocraBJieHHH 
^orHqecKofl cxeMbi nporpaMMhi, t. e. b npejwrraBJieHHH 3a,aaqH 
B BHfle nOCJieAOBaTeJIbHOCTH HeCKOJIbKHX THIIOB CTaH^apTHblX 
conepaTopoB*. Kaxcubiii Taxofi oneparop npeflCTaBaaeT co6ofi 
peuieHHe HexoTopoii craHjxapTHOH 3aaaqH. fin pa3JiHqaer we* 
AyiouuHe THribi craHflapTHbix oneparopoB: apH(j)M€THqecxHfi one- 
paTop A, jiorHqecKHft onepaTop P, uhkji, HecraHflapTHbift onepa- 
Top H. 

nn coctoht H3 Tpex qacre&, pa6oTaioiiiHX o/wa BCJie/i 3a 
apyrofi, nri-1, nn-2 h nn-3. nn-l, nocjie,aoBaTejibHO o6pa6a- 
TbiBaa onepaTopu A, P h H, pacnncbiBaer <j>opMyjibi apH^MeTH- 
qecKHX onepaTopoB b roTOByio nporpaMMy (npn stom npoH3BO- 
ahtch MaKCHMajibHan 3KOHOMHH pa6oqnx nqeex b npeAejiax 
ojiHoro onepa-ropa), ctpoht xoMaHflu nepeaaqH yrcpa&neHHH, 
peajimyiouiHe jioraqecKHe oneparopbi, a oneparop H nepeaaer 
6e3 H3MeHeHHfl b nporpaMMy. nn*2, o6pa6aThiBan uHioibi, crpoHT 
ace KOMaH^u ynpaBJieHHfl, othochiuhcch k UHiuiy, h <|)opMHpyeT 
KOHCTaHTH nepea,apecauHH h HaqajibHbift bhji nepeMeHHbix 
KOMana, npnqeM Bee KOMatmu ynpaaneHHa, oTHOcanmeca k npo- 
rpaMMe, no.nyqaK)TCH b OTHOCHrejibHbix a/ipecax. nn-3 npoH3BO- 
jiht pacnpe^ejieHHe naMaTH, oxoHqarejibHyio KOMnoHOBKy npo- 
rpaMMbi, neqarb roroBoft nporpaMMhi. 

OnHCbiBaeMaa nporpaMMHpyiomaa nporpaMMa coflepacHT 
1 500 xoMana h aBjiaeTca 2-m BapnaHTOM nporpaMMbi, cocraB- 
jieHHbiM b oKTaGpe 1955 r. — aHBape 1956 r. 1-fi BapwaHT 
6hui cocra&ieH b oicraOpe 1954 r. — anpe^e 1955 r. JL H. Ko- 
paneBhiM (nn-l), A. n. EpmoBUM (nn-2) H A. H. Cparo- 
BHq (nn-3)/ 

HeKoropbie nepcneKTHBbi paaBHTHa aroro HanpaBjieHHa aBTO- 
MaTHqecKoro nporpaMMHpoBaHHa: 

1. Hcnanb30BaHHe roTOBbix TanoBbix nporpaMM. 

2. nepe^aqa MaujHHe cocraBjieHHa cxeMbi nporpaMMbi no 
cxeMe cqeTa, Hcxoaa H3 Tpe6oBaHHa nonyqeHHa Jiyqinero eapH- 
anTa nporpaMMhi. 


AouiaA 35 

(Te3HCbl) 

= >K O T O JI E B E. A. — HayqHbiA corpyjiHHK 

OnbIT PAEOTbl HA MAU 1 HHE M -2 
C ABTOMATHHECKHM YMETOM MAClilTABOB 

HaiiHoe coofimeHHe nocBamewo HexoropuM BonpocaM npo- 
rpaMMHpoBaHHa c noMombio MeTO.ua «njiaBaiomHX MacurraSoBs 
npn pa6oTe Ha (JwxcHpoBaHHOft 3anaTOfl. 

CymHoerb Memna «rmaBaiomHx MaciiiTa<5oB», npHMeHeHiioro 
Jinn pH.ua 3a^aq coipy,aHHxaMH BbiqHoiHTeJibHoro neHTpa Mry Ha 
MaujHHe M-2 3HHH AH CCCP, coctoht b tom, mto HexoTophie 
qncjia xpaHaTca b ^Byx nqeftxax 3Y : b oahoA — «MaHTHCca», 
a b /ipyroH — «nopHAOK» (hjih «MacnjTa6»)qHcaa; no xojiy Bbi- 
MHCJieHHH B03HHKaeT HeofixoAHMocTb H3MeH€HHa MaciHTa6oB 
Tex HJ1H HHbIX BejlHHHH, MTO npOH3BO^HTCH aBTOM3THqeCKH npO- 
rpaMMoii. 

PaccMaTpHBaiOTca crraH,aapTHbie noanporpaMMbi ochobhwx 
SJ ieMeHTapHbix (JjyHKUHH, cocraBJieHHbix b Mry avia aaHHoro 
MeT0.ua: nojinporpaMMbi nepeBO.ua H3 necaTHpHqHofi CHcreMbi cqH- 
cjieHna b nBOHqHyw h H 3 .aBOHqHOH b jnecaTHpaquyio. 

KpoMe Toro, paccMaTpHBaioTca nporpaMMbi HHTerpnpoBaHHfl 
CHcreM ^H(|)(})epeHUHajibHbix ypaBHeHHH no Meroay PyHre-Kyrra 
c BHaoH3MeHeHHeM Tniuia, xonta npaBbie qacrH aanaioTca no- 
viHHOMaMH ot HcxoMbix (jjyHKiiHH, a Taioxe, Kor^a npaBwe qacra 
npe^cTaBJiaiOT co 6 oh apodb H3 TpHroHOMeTpHqecKHx nojiHHOMGB. 

npoH3BO^HTca cpaBHeHHe c nporpaMMaMH, cocTaaneHHbiMH 
Ha ruiaBaioinyfo 3anaTyio, noxasbiBaioTCH HeztocraTKH h npeHMy- 
mecrBa o 6 ohx mcto/iob. 

Ha npHMepe pemeHHa aJire6paHqecKoro ypaBHeHHH MeTOAOM 
Jlo6aqeBCKoro noKa3biBaeTca npeHMymecTBO Merona «naa3aio- 
iuhx MacujTa6oB» nepej paOoroH Ha njiaBaiomefi 3anHtoft. 
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AowiaA 36 

"" (Te3HCbl) 

KAPMA3HHA Jl. H. - whamst t.ayK 

BblMHCJIEHHE TABJIHU HA MA1UHHAX 

, C 1952 r. BbinyCKaercfi cepw «Ma TC «aT,™ Tatoua, 
HTM h BT AH CCCP». afijIlIuaM „ coctoht b H eo6xoAHMO- 
CneuHtJtHKa P a6oTbi ”^“^7 aaaqeHHft. 

cth BWBOfla H KOHTPOJIH 6°Jibmor° HX K H3A3HHIO, 

BblHHCJieHHe, KOHTpOJlb Ta6jIHb nOAPOTO 
BeAewne KoppeKtyp Ha Bcex Ta6jlHqH ux 

npn CHCTeMe HenocpeflcreeHHoro B flBJ , fleTC a Majionoo- 
BHaMeHHfi BbmwcjieHHe Ta6jmu ” a J^f iqHCJieHl ifl t 36 jihu oqeHb 
AyKTHBKUM. B03M05KH0CTH CAM BblHHUl 

«a T ep,,aao« p"-“™ 

aau, a TaK*e “ a koh^oab aainojiHaerc* 

MaccuB nep4>0KapT. Ero H3 __ n poBepKa pa 3 HOcreH. _ 

„a CAM, ochobhoh c noMombK) ranorpacp- 

3 . Ao chx nop TaGJiHUbi “^aiorc gonbuiyio fta 6 oTy 

CKoro na 6 opa, n 0 3 T0My npB x0 ^ pyMHbiM chocoGom H? 

c KoppeKTypaMH. KoppeKTypb. ^yrc „ A emeane. <|)OTOCBeT- 

KOHTpojibHHKax. "SSweHHe Koroporo ynn- 

"tcrr^r„r H e;toTHW^ m o 6 opyaoBa»aa. 

t Pa 3 P a 60 TKa . mctoaob bwh ^ 

6oaee P au ” OK ‘' J1 ““ Jla H H C "e CU, c b neuaajH3HpOBauHbix MauiHH. 
Hy 'l T npKM K LeHHe at.aHcaHT^BHb.x MaiuaH m* paapafioTKH 

Ta t H ABTO M aT„ 3 au„a pador. CBaaawHx c aapaaaeM. 


JLoimaA 37 

(Te3HCM) 

O H. — HayuHbift corpyflHHK, 

««— 

HfiKOTOPblE 3 AAA 1 * H TA30BOH AHHAMHKH 

! Pacier o6reKaHHfl npwpaneA h w ^“qyuiKMH). 

KOe 'Z"tWtHm "Saw np«* e »<* 

?s=r vs= ■ 

SjiHirrmecKHX KoopaHHarax, »n«TlJ i|(|1 o6 TeKaeMoro npo- 

' 5 £&'“= r = 

KOO Floc H pe««BOM HHoroxpaTHoro 

-i“s— - =S£ rriSViS. 

— r™. 

MewyxoHHbix Meauv ^aTB^ocra annpoKca«auaa a 

Maxa aaa p^S-awca raKKe aoaByKOaoe o^ 

S nSo*Ha"oB P CKo ro h oerexaHHe aaaancoa aayKOBb. 
noTOKOM ra3a. ^v^vicoBoe TewHHe cbo6oaho pacuiH- 

wpexoAHoft noBepxHOCTbio (O. H. Kau- 

SUM K00PAHHa?aM - ^yHKUBHTOKaHxapaKTepBoro ceMe ficT B a. 
MeHHOH, MeHHtomefiCH baoab xapaKtepHCTHK ^ ^ HCK0 . 

M B GKpecTHOCTH ne^Hoft H paccro*- 

Mbix 4>VHKUHfl (yrJia Maxa, y _ B Bvae crenenHUX p«AOB 

hhb ottomkh a o och noTona) HafiA nocTpocHHH peiueHHfl 

HHW .°L^nurT M qecKOH nepeMeH&tm. A-ia V MeT oA 
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xapaKTepHCTHK. B6 ah3h och noTOKa pacKpbiTa HeonpeAeAeHHOCTb 
OCeCH M MeTp HMHOrO H^eHa COOTHOUieHHH, BUnOJTHHtOIUHXCH BAOAb 
xapaKTepHCTHK. 

rio.iyveHHe peuieHHH c HywHOH ToquocTbto CBH3aH0 c oqeHb 
rpyzioeMKHMH pacneTaMH, KOTopbie 6bwn npoeejieHbi Ha ajieKTpoH- 
hoh cqeTHOH MauiHHe B3CM. PemeHHe paccMaTpHBaeMofi 3 aAaHH 
33BHCHT ot OTnoiueHHH yAeAbHbix TermoeMKocTen ra3a npn no- 
CTOHJUIOM JiaBJieHHH H nOCTOHHHOM 06 T.eMe. BblAH paCCHHTaHbl 

TafijiHUbi hckomux (})yHKu:tH fliiH cjieAyiomH.x 3HaqeHHfi aroro 
OTHOLueHHH: 1,14; 1,33; 1,40 h 1,666. 


Aomiaa 38 

( Te3HCbl) 

KOPOJ1IOK B. C. — KaH^HAaT 4>H3.-MaT. HayK 

fO m E H K O E. JI. — K3HAHA3T tJ)H3.-MaT. HayK 

OflPEAEJIEHHE JIMHHH yPOBHfl <l>yHKUHH 
AByX IlEPEMEHHblX HA BblCTPOAEHCTByiOlUHX 
SJIEKTPOHHblX CMETHbIX MAUiHHAX 

A-fin onpeAeJieHHH jihhhh ypoBHH (JiyHKUHH Aayx nepeMeiutbix 
ncncwibsyiOTCH cxeMbi 6AyxtAaHHH no CTopoHaM KBaApaTOB ceTH 
napaAJieAbHbix npHMbix c $HKCHpoBaHHbiM uiaroM. 

flpHHHTbie cxeMbi 6Ay>KAaHHH OCymeCTBAHlOTCH B BHAe npo- 
CTWX H 3KOHOMHUX npOTpaMM AAH 6blCTpOAe8CTByK>lU.HX eqeTHUX 
MailiHH, n03BOjlfUOmHX (JlHKCHpOBaTb BepUlHHbl KBaApSTOB, HM610- 
UIHX o6lUHe TOHKH C AHHHeft ypOBHH. 
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AoiuiaA 39 

(Te3HCbl) 

K y n A r H H A O. C. — HayqHUH coTpyAHHK 

O MAlllHHHOM IlEPEBOAE C <t>PAHU,y3CKOrO H3bIKA 
HA pyCCKHH 

1. Bbipa6oTKa a/iropHTMa nepeBOAa. 

2. nocTpoeHHe cAOBapa aah MauiHHHoro nepeBOAa. 

a) Bbidop nepeBOAOB; 

6) xapaKTep CAOBapnofi nmJjopMauHH; 

b) CAOBapb o6opotob. 

3. CipyKTypa ajiropHTMa nepeBOAa: 

a) npHHU,Hn noncKa b cAOBape; 

6) o6pa6oTKa o6opoTO B ; 

b) pa3AHqenHe omohhmob; 

r) rpynna anaAH3Hpyiom.Hx npaBHA; 

a) xapaKTep HH(j)opMaAHH o nepeBOAHMoii i^paae, noAy- 

qaeMoA anaAH3HpyiomHMH npaBHAaMH; 
e) rpynna cnme3HpyiomHx npaBHA. 

4. r paMMaTHnecKHe oco6eHHOCTH MauiHHHoro nepeBOAa. 

а) pa 3 AeAenHe rAaroAOB na rpynnbi; 

б) npeAAO>KHbie koah. 

5. CTpyKTypa nporpaMMbi nepeBOAa: 

a) nopflAOK pa6otbi npaBHA nepeBOAa. 


AoiuaA 40 

(Te3HCbl) 

J1KDBHMCKHH 3. 3. — HayqHbifi coTpyAHHK 
KAMbIHHH C. C. — AafiopaHT 

ABTOMATH3AU.HJI flPOrPAMMHPOBAHHJI 

1. IlporpaMMHpyiomHe nporpaMMbi 

noorDaMMHpyiomafl nporpaMMa khk npHMep cj)opMaJiH3auHH 
CAO>KHOH P 3aAaqH AaeTCH onpweneHHe cnerHofl s^h m aa- 
abhhx aJiropHTMa h paccMatpHBaioTCB paMHBHbie ctoco6u obh- 

roHHfl aArODHTMOB AAH pyHHOrO CHeta H AAH MaiHHHbl. UTM6 
' Saercfl HeXoflKMocTb pacuiHpeHHH aAropHtwa npn peamaauHH 
cro Ha MauiHHe k HccaeayeTCH cocTaB pacmupemioro a.mptmtz. 
b Bboahtch o6c>6meHHbie kom3hau (onepaTOpu) h “ e “a npo- 
' rpaMMM kbk onHcaHHe paciHHpeHHoro J “ m 

maiOTCH cnoco6bi aBTOMaTH3auHH nepeBOAa o6o6meHHbix K0MaHA 
r npHBOAHTCH H^KOAbKO aAropHTMOB npo- 

VpaMMHpyioHiea nporpaMMbi h aHaAnaapyetcH ee onur bkc 
nAyaiauHH. 

2. AaAbHefiiilHe nyTH aBTOMETHaauHH nporpaMMHpoBaHHJi 

PaccMarpHBaioTCH paBAHHHbie nyrn aBTOMaxHaauHH n P°^ a ”; 
MHPOB3HHH nyTeM npHMeneHHH CTaHAapmux noACxeM h noAnpo 
rpaMM H aBTOMaTHaauHH cociaBAeHHfl pacuiHpeHHoro aAropuTMa 

1,0 HccTaT^TCH npHHUHHb. nOCTpOBHHfl nporpaMMbi. CbCTaBABIO- 
meft cxeMW (n. c. c.) h B 03 M 0 >KHbie npnHunnw nocrpoeHHH npo 
rpaMMbi, pacnpeAeAHtomefi. naMHTb. 

3. AsT0MaTH3auHq kohtpoaji 

P accM a T p h B a kdtch saAaMH koht P oah H a pasAHMiiux ctbahiix 
aBTOMaTHaauHH nporpaMMHpoBaHHH. Cnoco6bi kohtpoah 
l TOAbl aBT0MaTH3aUHH KOHT P OAH. 
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Ao&naA 41 

(TeaHCbl) 

J1 PI y H O B A. A. — AOKTop (J>H 3 .-MaT. Hay« 

91 H O B K). H. — HaywHufi coipyAHHK 

O JIOrHMECKHX CXEMAX nPOTFAMM 

1. Heo6xoflHMOCTb pacqjieHenHH npouecca nporpaMMHpoBaHvw 
Ha bo3mo>ki.v> 6ojiee aBTOHOMHbie STanbi. 

2. BuAeji'UHe 3 JiCMeHTapHUX onepaTopoB h ochobhux ynpaB- 
ahioluhx napfi' eTpoB. IlocTpoeHHe cxeMW cueTa. 

3. OnepaTupbi ynpaBAeHHSi h hx ocHOBiiue thiim. IlepexoA ot 
exe.wbi cqe.a k cxeMe nporpaMMU. 

4. MeTOAHKa nocTpoeHHH nporpaMMbi npn ashhoh cxeMe. 

5. CoAepwaTeAbHoe npeo6pa30BaHHe cxeMU CMera h cxeMW 
nporpaMMbi c ueAbio yjiymueHHH OKOHuaieAbHOH nporpaMMbi. 

6. I loiiHTHe o cxeMax ajiropirrMOB. 

7. To>KAecTBeHHbie npeo6pa30BaHHH ajiropHTMOB h hx ncnoAb- 
soBaHHe aah yAymueHHH nporpaMM. 

8. 06 Hcno.ib30BaHHH cxeM nporpaMM b HeKOTOpux Bonpocax 
KH6epHetHKH. 


JS.omiaA 42 

(Te?ncbi) 

n y p T O B. A. — fcanuuw.aT <|nuiGJiorHMecKHX HayK 
MO/IOUIHA5I T. H.— HayqHbift coTpyAHHK 

O MAUIHHHOM IlEPEBOflE C AHTJIHHCKOrO B3BIKA 
HA pyCCKHH 

(HeKOTOpue AHHrBHCTHMCCKHe BOlipOCM) 

I. KpaTKHH OMepK HCTopHH nocraHOBKH npo&ieMbi MauiHHHoro 
nepeBOAa 3a py6e»toM h mctoaob ee peiueHHH. 

II. riyTH ocymecTBAeHHH MauiHHHoro nepeBOAa c aHrjiHHCKoro 
H3bIKa Ha pyCCKHH H Bb3HHKaiOIUHe npH 3TOM 3aAa‘IH. 

1) HeofcxoAHMOCTb <|)opMajibHoro aHaAHaa rpaMMaTHiecKOft 
cTpyKTypu H3btKu npH MauiHHHOM nepeBOAe. 

2) CpaBHHTft/IbHO He60AbUJOe K0JIH4eCTB0 CJIOBOH3MepHTeAb- 
Hbix a$(j)HKCOB B aHTAHHCKOM H3biKe. JleKCHKO-rpflMMaTHHeCKaSl 
OMOHHMHH. 

3) CHHTHe OMOHHMHH KaK Heo6xOAHMOe yCAOBHC npaBHAbHOro 
anajima aHrAHftcKofi h nocrpoeHHH pyccKofi 4>pa3bi. 

4) MeTOAbi aH3AH3a aHrAHHCKoro npeAJioweHHH: 

а) BbiAeJieHHe KAaccoB caob aHrAHficKoro H3biKa no <pop- 

MBAbHblM npH3H3KaM. . 

б) BuAeJieHHe THnHUHhix CTpyKTyp aHrAHHCKoro npeaioxce- 

MeTOA aHajiH 3 a crpyKTyp nyreM AeAennn npeAAo*eHHH Ha 
AByHJieHHbie (hah TpexqAeHHbie) cbibh. riocjieAOBaTeAbHbie cry- 
neirn aH3AH3a npeAJioweHH? no ABy- h rpexHAeHHbiM cbhshm. 

r) «Pa3BepTWB3HHe» nj*OaHaAH3HpOBaHHOft aHrAHHCKOM CTpyK- 

' typu b pyccKyio crpyxiypy. 

5) B 03 MO>KHOCTH AOnOAHHTeJIbHOH npoBepKH npaBHAbHOCTH 
anaAH3a anrAHficKoro npeAAOJKemiH nyieM npHMencHHH mctoas 

Bap-XHAAeAa: „„„„„ 

a) KAaccH^HKauHB aHrAHficKHx caob na HMena h npeAHKa- 

■^THBHbie CAOBa. npHHUHnbl HHfleKCaUHH. 

6) CAy>Ke6Hwe caobb h hx HHAeKcauHH. 

b) OipajKeHHe CTpyKTypu aHTAHHCKoro npeAAOHteHHH npHHH- 
toh HHAeKcauHefi. 

r) IlpoBepKa npaBHAbHOCTH noAGopa hhackcob AJW hachob 
npeAA 0 >KeHHH no KOHeuHOMy peayAbTaTy, noAyueHMOMy b pesyAb- 
TaTe COKpameHHH; B 03 MO>KHOCTb CHHTHH OMOHHMHH. 

6) OAeMeHTbi opraHH3auHH cAoaapn aah MauiHHHoro nepe- 
BOAa c aHTAHHCKoro H3UK3 Ha pyccKHA c yqeTOM oco6eHHOCTeH 
aHTAHHCKOrO H3bIKa H npaBHA3MH anaAH3a aHrAHftCKOro npeAAO- 
JKeHHH. 
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AomiaA 43 

(Te3HCbl) 

P A M E E B B. H. — HHjneHep 

OB OflHOM METOPE PACHETA HAAE)KHQCTH 
SJlEKTPOHHblX CXEM AHCKPETHOrO AEHCTBHfl 

1. HajioKnocTb paCoTbi abjihctch oahhm ns ocuoBHbix napa- 
MCTpOB BblMHCJlHTeJlbHOH MaUlHHbl. HSMfiCTHbl HeCKOJIbKO paSOT, 
paccMaTpHBatomHx Bonpocw pacqeTa h 3A6 >kh octh OTAeAbHbix 
cxeM. Heo6xo^HM o 6 iu,hh mctoa pacqeTa. 

2. ZLejieiiHe sjieKTpHqecKnx ueneii b 33 bhchmocth ot MaieMa- 
THMecKoro annapaTa, npHMenaeMoro aah hx anaaH3a, Ha uenn 
anneHHbie h nejiHuefinbie ne noAnocrbio xapaKTepH3yer aaeRTpu- 
qecKyio uenb. 3iiaiiHe xapamepa h 3 mghchhh nepeMeHHbix b&/ih- 
mhh MO>KeT cymecTBeuHo H.iMeiunb mctoa H 3yqeHHH Aaimoii 
aaeKTpHMecKofi uenn. 

LJ[eaecoo6pa3Ho AeAenne svU'KrpnqeeKHX ueneii no xapaKTepy 
H3M6H6HHH nepeMeHHbix B6.1HHHH na cxt'Mbi AHCKpeTiioro h ne- 
npepbiBHoro achctbhh. 

3aBHCHMOCTb Me>KAy nepcMennbiMH BeanmniaMH na Bxone h 
B uxoae cxeMbi aHCKpemoro jibhctbhh 3aAaeTcn AorHqecKoii 4>ynK- 
UHeft h MO>«eT CbiTb b peaabHbix cxexiax peaan30Bana a6conioTi'o 
TOHHO B OTJIHHHe OT CXCM HenpepblBHOTO AeHCTBHfl. XapaKTepH- 
CTHK3 a.OCTOBepHOCTH paOOTbl CXeMbl aHCKpeTHOTO aeHCTBHfl lie 
Hj/ieeT naaenoro rtepexoAa: cxeMa hjih paGoraei npaBH.Tbuo — 
Toraa ocuoBnaa (JjyHKUHOnajibnaH aanucHMOCTb BbinonuneTCH a6- 
cojhotho tohho, hah paOoTaeT nenpa uunbuo — Toma ochobimh 
4 )ynKUHOnajibHan 3 aBHCHMOCTb BbinoaiiHercH c neAonycrHMO 6 oJib- 
iiioH ouihOkoh, 

Ecah cxesia np« niofibix uonycmMbix n:sMeiiemiHx napaMeT- 
poB aaeMeiiTOB, BKAioqan h n 3 MeneHna riHTatomux HanpanvCHHii, 
6e30inH6omio Bhino.iHaeT aa^annoe .norimccKoe aeiicrBHe, to Ta- 
man cxeMa MOH<eT 6bi?b iiaanana najiOKHOH. 

H 3 yMenne peaabHbix 3 AeKTpnqecKnx pencil nenpepbiBnoro 
AeiicTBun cocTaBJineT npeAMeT Teopun Tomiocni. Ho aHaaormi c 
3 THM H 3 ynenne peaAbiibix ueneii iuicKpeTnoro neiicTflHH MO>neT 
6 biTb npe^MeTOM Teopnn n a new booth 3 A 0 KTpnqecKnx ueneii uhc- 

KpeTHOTO neHCTBHH. 

Teopnn naue>KiiocTH uoAJKiia peuiaTb caeuyKuuue oenoBiibic 

3ajiaMH: 

a) no aauamibiM orKAoneiiHHM napaMeTpOB (nonycKaM) Bcex 
bxoahui,iix b cxewy a.ieMenTOB h otkaohoiihhm nanpawenHH Bcex 
hctomhhkob muaimH nan 3 a;iaimoii e\e\ibi onpeueaiiTb nanew- 
HOCTb paCoTbi (npBMan a ana m a naif :ia;uma anaanaa cxeMbi); 


6) no 3anaHHoft h a ac>khocth naHHOH cxeMbi onpene-iHTb ao- 
nycmMwe otkaoh 6 hhh napaMeTpOB Bcex bxoahiuhx e cxeMy 3Ae- 
MeHTOB H AOnyCTHMbie OTKAOHeHHH HanpjDKeHHH Bcex hctohhhkob 
nHTaHHH (ofipaTHan 3aAaua hah 3aAaqa CHHre3a cxeMbi). 

3. B CHJiy npepbIBHOCTH OCHOBHOH (|)yHKUHOHaAbHOH 33BHCH- 
mocth h oTHOCHTe/ibHo 6oAbiiiHx auaqeHHH OTKAOHeHHH napaMer- 
poB (10—30% ot HOMHHa-na) noAOjKenHH h MeTOAbi pacHeTa H3- 
BecrHbix TeopHH touhocth He npHeMJieMbi npH paccMOTpeHHH ane- 
KTpwnecKHX ueneii AHcmpeTHoro AeficTBHn. 

PacneT h a Ae>K hoct h cmoab vtoaho caojkhoh cxeww AHCKpeT- 
hoto AeiicTBHH Mo>neT 6uTb cbcach k pacueTy HaAe>KH0CTH ot- 
AejibHwx npocTeftuiHx cxeM. 

HenoTopbie AonoAHeHHH k H3BecTHbiM cnoco6aM pacneia c 
noMOiUbio BOAbTawnepubix xapaicrepHCTHK AenaioT rpacJmqecKHH 
MeTOA onpeAeaeHHsi nanpn>KeHHH b OTAeabHbix Tonnax AOCTarouHO 
noAHUM h o6iuhm aah pacneTa onenb c-iojkhljx HeAHHeHHbix 
SAeKTpHMecKHH uenefl. 

Hecjio>KHbie npasHaa no 3 BOAnioT paccqHTbiBaTb HeAHneHHbie 
uenn oueHb npoero c yqeTOM otkaohchuh napaMeTpOB aaeMeHTOB. 
PacueT MO>KeT 6urb BunoAHeH man Ha HanxyAinee, Tam n Ha Be- 
poHTHoe coueTaHHe norpeuinocTeii 3JieMenTOB. 

4. JXj] h ynpomeHHn h ycKopeHHH pacnexoB ueaecoo6pa3no 
noAb 30 BaHHe HOMorpaMMaMH. Bo3mo>kho peuieHne KaK npnMofi, 
Tam h o6paTHofl 3aAaqn. 

5. OcHOBHbie npaBH.ia nocTpoeHHB BOAbTaMriepnux xapaKTe- 
PHCTHK AAH npocTbix h CAOJKHbix ueneii c yqeTOM otkaohchkh 
napaMeTpOB h oueHKa norpeujHOCTen weToua pacqeTa. 

6. ripuMepw pacqeTa neKoropbix cxeM. 
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Aoiuaji 44 

(Te3HCbl) 

111 P E W A E P FO. A. — KaHAHjiaT <J>H3.-MaT. HayK 

METOA MOHTE-KAPJIO 

CxeMa ajiropHTMa, jiasaeMoro mctoaom MoHTe-Kapjio jmn 
pemeHHH pnAa BaxtHeAuiHx sa^ai^TpeCyer aanoMHuaHHH Majioro 
MHcna npoMe>KyTORHhix pe3yjjbTaToii. 

Oum6Ka, nojiyqaeMaa b pemeHHH no MeroAy MoHTe-Kapjio, 
onpeAeJiaeTCfl mhcjiom HcnbrrsHHA. Ouih 6 kh OKpyrjieHHH h apntp- 
MeTHHecKne ouihGkh b OTAanbHbix HcnbiTaHHHx He bjihshot cyme- 
CTBeHHO Ha TOMHOCTb peayjlbTaTa. PeaJlbHO AOCTHJKHMaH TOHHOCTb 
COCTaBJiaeT OKO.IO Tpex AeCHTHMHblX 3H3KOB. 

O6^acrbio npHMtHCHHH MeTOAa MoHTe-Kapjio hbjihiotch 3a- 
AaHH, i'Ae He Tpe6yeTca cjihuikom fiojibiiiaa TOMHOCTb, ho caMa 
aaAaua hocht oioacHyio crpyKTypy. B nepByio onepeAb cioAa 
OTHOCHTCH KpaCBbie 3aAa«IH AJIH ypaBHeHHH B HaCTHblX npOH3BOA- 
Hbix, BhiHHCAeHHH MHoroMepHbix HHTerpajioB, peuieHHe HHTerpaAb- 
Hbix ypaBHeHHA. OcoCeHHO yAoCHbi 3aAaqH, HMeiomue BepoHT* 
HocTHyno npnpoAy: 33AaHH TeopHH pacceHHHH, npoxowAeHHH na- 
cthu qepe3 BemecTBO, TeopHH crpejibbu. Pha 3aAaq, peuieHHe 
KOTOpblX oSUHHblMH MCTOAaMH BU3blBaeT 6aJlbUlHe BblHHCJIHTeJIb- 
Hbie TpyAHOCTH hjih BooCme HepeajibHo b HacTonmee speM h, mo- 
ryT 6biTb 3<})(J)eKTHBHo peuieHbi c noMoiubio MeTOAa Monre- 
Kapjio. 

Ajih peajiHsauHH MeTOAa mojkho Hcncuib30B2Tb cymectByiomHe 
MaillHHbl, 3(J)(J)eKTHBHOCTb npHMeHCHHH KOTOpblX MOJKHO yBejlHHHTb 
c03A3HHeM cneiwajibHbix npncraBOK. Ho (kviee 3<t>4>eKTHBHbiM hb- 
•naeTCH KOHCTpyHpoBaHHe cneuHajiH3HpoBaHHbix MauiHH, peuiaio- 
luhx jih 6 o oTAejibHbifl KJiacc aaAan no MeTOAy MoHTe-Kapjio, 
^h 6 o AonycKaioui.Hx B03M0»<H0CTb peiueHHH uiapoKoro miacca 
3aAaq no aTOMy Memay (MauiHHw yHHBepcajibHoro THna). Ilo- 
cneAHHe Aaa THna MauiHH aojihchu 6biTb cymecTBeHHo npome 
UH(|)poabix MauiHH o6m,ero HaaHaneHHH. 


AowiaA 45 

(Te3»Cfal) 

1IJ y P A-B y P A M. P. — AOKTop <pH3.-MaT. HayK 
TPH0OHOB H. n. — xaHAHAaT <p«3.-MaT. HayK 


OnbIT nPOIPA7KMHPOBAHH5l H PEUIEHHJI 
HEKOTOPbIX MATEMATHMECKHX 3AAAH 
HA MAU1HHE M-2 3HHH AH CCCP B MW 

Mry Haqaji peryjiapHo sKcnAyaTHpoBaTb MauiHHy M-2 cob- 
MecTHo c 3HHH AH CCCP c KOHua Aexa6pH 1955 r. 

TeMaTHKa npeAJioHteHHbix 3aAaq BecbMa pa3HOo6pa3Ha (ch- 
CTeMbl oCbIKHOBeHHbIX AWfMpepeHUHaJlbHblX ypaBHeHHft, OTfaICKaHHe 
SKCTpeMyMOB dpyHKUHH Tpex nepeMeHHbix, cHcreMbi jiHHefiHux aji- 
reCpaHqecKHX h rpaHCiteHAeHTHbix ypaBHeHHA, BuqHOieHHe Heco6- 
CT&eHHbix HHirerp&noB, cocraBJieHHe Ta6jiHU h t. a), OAHano bo 
B cex aaAaqax HMeeTCH mhoto cxoahwx qaciefl. riosTotay 6bi.no 
peuieHO cnaqajia cocTaBHTb 6H<5jiHOTeKy craHAapTHbix noAnpo- 
rpaMM. 

CMHTaeM, hto b 60/ibiHHHCTBe cjiyqaeB pa6oTa Ha (pHKCHpo- 
BaHHoA 3anHToA c nocTOHHHbiMH MacuiTafiaMH Heuejiecoo6pa3Ha, 
noaroMy pa6oTaeMB Aeyx peatHMax: Ha n^asaiomeA 3annToA h Ha 
^KCHpOBaHHoA 3anHToA c «n;iaBaiomHMH Macurra6aMH». 

B COOTBeTCTBHH C 3THM CnfijIHOTeKa CTaHAapTHbIX noAnpo- 
rpaMM cocTaB^eHa H3 AByx qacreA, npHMeHHTejibHo k KaMAOMy 
H3 3THX peiKHMOB. (O pafioTe c nAaBaiouiHMH MacuuaCaMH Oy;ieT 
OTAenbHoe cooCmeHne) . 

CooraBJieHa nporpaMMa bboab, KOTopan KOHTpojiHpyeT npa- 
BHJlbHOCTb BBOAB MaTepHaAa C nep(|)OJieHTbI H CT3BHT CTaHAapT- 
Hbie noAnporpaMMbi h ApyroA MaTepaavi wa cooTBeTCTByioui,He 
Mecra 3y. 

MeTOAHKa OTJiaAKH 3aAa«i pa3pa6oTaHa erne cjia6o. PeuieHHe 
3aAaq no oT^iajKeHHbiM nporpaMMaM npoBOAHTCH, KaK npaBHJio, 
r.MeuHbiMH HHHceHepaMH, 6e3 npHcyTCTBHn MateMaTHKOB. 
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Aoiuax 46 

(TC3HCW) 

9TEPMAH PL H. — k3haka8t <J)H3.-MaT. HayK Aoi msm 47 


OCOBEHHOCTH flFOrPAMMHPOBAHHfl 
HA MAIUHHE «yPAJI» 

Ha3HaqeHHe h apareag xapaicrepHCTHKa MauiHHbi «ypaA». 
VopMa npejvrraBJieHHg qaceji h BeAHHHHa pa3pjwioft cetKH, eM- 
kocth HaKonHTejieii h BpeMeHHbie napaMeipw, BiieuiHHe ycTpofi- 
CTB3 MaiUHHbl. , ‘ 

CocTaB onepaiwft h CTpyKTypa kqm3ha. HeKOTOpbie oco6eH- 
hocth onepaiwft, BhinoAHaeMhix MauiHHoft. IlpHMepti npocThix 
nporpaMM. AnnpoKCHMauuoHHbie <|>opMyAbi h nporpaMMu aah 
peajiM3auHH b MauiHHe HeKOTopwx MeMeHTapKux 4>yHKiu)fi. Oco- 
CeHHOCTH nporpaMM aah MauiHH c (pHKCHposaHHofi 3ansrroft, IlpH- 
Mepbi pa6oHHX nporpaMM aah peuieHHH 3aAaq na MauiHHe «ypaA» 
h hx napaMeTpbi (eMKocTb HaKonHTejieft, kojimhcctbo kom3ha, 
BpeMH peuieHHg h t. n.).„ 

CneuHaAbHbie mctoah nporpaMMHpoBaHHH aah MauiHH c (|)hk- 
CHpoBaHHoft aansrrofi; Hcncwib30BaHHe noAnporpaMM aah Bbinoji- 
h6hhh onepauHit c miaBaiomeft 3anHTofi, aBTOMaTHaecKan Kop- 

peKTHpOBKa MaCUITa60B H MaCUJTafiHbIX KQ3(})(j)HUHeHT0B. 

XapaicrepHCTHKa HcnbiTaTeAbHbix nporpaMM h MeTOAbi koht- 
pOAH npaBHJIbHOCTH pa60ThI MaiUHHbl. 


flBJIOHCKHFI C. B. — KaHAHAaT $H3.-MaT. HayK 

MH0r03HAHHAH JIOTHKA H TEOPHJ! 
3JIEKTPHHECKHX CXEM 

B npHJioiKeHHHx Macro BCTpena iotch ycTpofiCTBa, Koropbie 
HMeioT, Boo6me roBopn, n bxoaob h m buxoaob, KaxcAue H3 
Koropbix MoryT npefibiBaTb b oahom H 3 k coctohhhJi; npnqeM 
COCTOHHHH BfcdXOAHblX K3H3AOB OAHOSHaHHO OnpeACAHIOTCH CO* 
cTOHHHeM BxoAHux KanaAOB. Mojkho XapaKTepH30BaTb COCTOHHHH 

STHX KaHajioB nocpeACTBOM ueAbix MHceA 0, 1, 2 k-l. One- 

bhaho, mto pa6oTa thkhx ycrpoficTB on hcu B aeTCH Ha6opoM He- 
KOTopbix m (JjyHKiiHH ot n nepeMeHHbix tbkhm o6pa30 M, mto 
3HaqeHHH apryMeHTOB yKa3biBaioT coctohhhh bxoaob, a 3HaqeHHH 
IpyHKUHH COCTOHHHH BbIXOAOB. CoBOKyn HOCTb BCex THKHX (byHK* 
HHH ospaayer K-3HaqHoe AonmecKoe hcmhcachhc. 

OyHKUHH MoryT 33AaBaTbCH c noMomjbio TafijiHu. OAHaKo Ta- 
Koe 3aAaHHe cbh 33 ho c rpoM03AKofl aanncbio Aa we b cAynae 
(t. e. ajire6pu aohikh) h HeCoAbuiHx n. BosHHKaeT 3aAaqa 
o 3aAaHHH (pyHKUHfl K-3HaqHoro HCMHCJieHHH nocpeACTBOM djop- 
My^, nocrpoeHHbix H3 HeKOToporo MHoatecrBa 6ojiee npocrbix 
OAeMeHTapHbIX (pyHKUHH». 

H3BCCTHO, HTO AKX5aH (pyHKUHH K-3HaqHOft JiorHKH MOJKCT 
OHTb 3anncaHa (popMyjioH, nocrpoeHHOH H3 tpyHKunfi tbkhx ch- 
tTeM. TaKHe <jx>pMyjibi Moryr 6brrb HHTepecHbi TaKj«e h c Toft 
tohkh 3peHHH, HTO ohh b HeKOTopbix CAynanx OTo6pa*aioT 
crpyKTypy cxeM. v 

. B CBH3H C 3THM B03HHK3eT 3aAaM3 O BfalAeJieHHH BCex Tex 
CHCTeM H3 K-3HaqHoro hchhcjichkh, qepe3 KOTopwe mojkct 6bm» 

Tn SnS n^ 6Ha 8 ^ 0 P M y^ U BC «Kag (JjyHKUHH 3T0TO HCMHCJieHHH 

(npofijieMa nojiHOTbi). npo6AeMa nojiHOThi peiuena bo Bcefl 06m- 
HOCTH OKa3UBaeTCH, HTO H3 BCHKOfi TaKOft CHCTeMbl (nOAHOft CH- 
CTeMbi) MOWHO BbiCpaTb noAHyio noACHcreMy, ho coctohiuvio H 3 
KOHeHHoro HHCJia ^yHKUHfi. 0AH3K0 oCiuee peuieHne oKasbiBaercn 
npaKTHHeCKH He 3<J)(J)eKTHBHbIM. 

B cAyqae npoH3BOAbHoro K mojkho yKa3aTb pgA AOCTaToqHux 
KpHTepHeB nOAHOTbl H OtiaaAaiOmHX 3<J)C}>eKTHBHOCTbIO. Bee OHH 
S TCH Ha nOHHTHe TaK HaabiBaeMoro aaMKHyxoro Kaacca. 
nn^? 4)eKrHBH o e K P HTe P HH nOAyqeHbl A 1H K'-2 nOCTOM H AAH K'-3- 

ToThT ITZ: B 9THX "P 0 ^^ 3 n(W1H0T “ AonycitaeT 

noAHoe 3(p(peK THBH0 e peuieHHe. OKaabiBaercH Taione, mto np« 

rurio 3 BCflK0H nOJ,H °H CHCTeMbl MOJKHO BblCpaTb noAHyia 

CHCTeMy H CQAep^auiyio H e (kwiee 4 (PyrncunH, aah K ^3 coot- 
cTsyiomaH noAHan noACHcteMa coAep>KHT He Ckxiee 7^yHWUH». 
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B. CEKLUdfl CnEUHAJIM3MP0BAHHbIX 
MAIUHH 

PyKOBojiHTeJib HA.-KQpp. TP A I7E3HHKOB B. A. 



AoiuiaA 48 

(Te 3 HCbl) 


BEflHHKOB A. A. — HHmeHep 

3J1EKTPOMEXAHHHECKHH AH<M>EPEHUHAJlbHblH 
AHAJ1H3ATOP 

06maa xapaKTepwcTHKa MaiiiHHu h ee crpyKTypHbte oco- 

6eH Xapa H KTepHCTHKH ocHOBHhix MaTeMaTHuecKHX ycrpoHCTB jw§- 
djepeHUHajibHoro aHajiHaaropa (nHTerpHpyiomHX, fcymcmiOHaJib- 
HblX, CyMMHpyiOlUHX, MHO>KHTeJIbHblx) , HX KOHCT P yKTHBHUe OCO- 

6eHH0CTH n TOMHOCTb pa6oTbi ycTpoficTB npH 06pa30BaHHH q)yHK 
ii/hh h peajiH^auHH onepauwA. 

ABTOMaTHMecxaB HacTpofina, KOHTpcuib h ynpaBJienHe. kom- 
MVTaUKH yCTpOifCTB, BBOa yCJIOBHH 33AaqH, KOHTpOJlb npaBHJlbHOCTH 
HacTpoflKH, ripHBOA He 33 BHCHMOH nepeMennoft H CHCTeMa aBTOMa- 
TH^ecKoro peryjiHpoBaHHH CKopocTHoro pewHMa, cneAHmue CHde- 
Mbi, Bbijxaqa ^e3yabTaTa. 

OcHOBHbie MOMeHTbi ikwotobkh saaan k peweHHKJ Ha Ma- 
uiHHe- npeo6pa30BaHHe ypaBHeHHft k BHiiy, yaofiHOMy An* peuie- 
HHH Ha MauiHHe, cocTaBJieHHe cxeM HacrpoHKH, packer Maciirra- 
6 oB H MaCUITa6HblX K 09 <jx})HUHeHTOB. 

OnbiT pemeHHH neKOTopux 3a/iaH Ha Mawnne h cpaBHHTeab- 
Hbie oueHKH npn6opHoro peiueHHH c mhcjichhumh peiueHHHMH. 

OcHOBHbie MeTOflbl KOHTpOJIH TOMHOCTH paOOTbl OTZie/lbHblX 
MaTeMaTHHecKHX ycrpoHCTB h MamHHbi b ueJTOM. 
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AoKJiaA 49 

(Te 3 HCU) 

BEJ1HKOB K). H. — HiixteHep 
PAMEEB B. H. — HHJKeHep 

CnEU.HAJIH3HPOBAHHAfl ABTOMATHHECKAfl 
UMOPOBAfl BbIHHCJIHTEJIbHAfl MA1UHHA 
THF1A «KPHCTAJIJI» 

1. BBe^enHe 

Saaa^H, pemaeMbie na MauiHHe «KpncTaaa»: pacneT aae- 
ktpouhoh naoTHOCTH, crpyKTypubix aMnanTyo. h ana^HHH napa- 
Merpa p 2 . OcHOBHbie tpopMyabi, B 03 M 0 )KHbie BapnaHTbi pemeHWi, 
jotHana 30 Hbi H 3 MenenHH hcxoahmx aamibix. 

2. OcHOBHwe 3KcnayaTauH0HH0-TexHHHecKHe napaMerpu 


06mne noKa3aTean Maiuniibi. BpeMH peuieHHH 1, 2 h 3 3S 
aa'in npii pa 3 .iHHHbix Anana3onax n3MeHeHHa hcxoahhx aaHHbix 
3ajxaq. 

3. CoCTaB MaiUHHbl H 0 C 06 eHH 0 CTH OTfleabHblX yCTpOMCTB 

BaoK-cxeMa MauitiHb!. YcTpoAcTBa am BBoaa hcxoahhx aaH- 
HblX H BblBO/ta pC3yjIbTaTOB H HX 0 C 06 eHH 0 CTH (aBTOMaTHMSCKHVI 
nepeBOA, Kourpoab, cKopocrb paGora h ap.). 

4>yHKuwGna.ibHoe ycrpoftcTBO h ero ocoSchhocth. Bbipa6oTKa 
3iia4eHHH ip tttoitoM erpimecKHx $yHKiuiH. CBeaeHne yrjiOB it 
ricpBoii Mer tcprt:. Bbipa6oTna anaMennH (|>yHKUHH 4* (p 2 ). Ymct 
aro.MHoro Been. Bt>ipa6oTKa .inoMeiiiiH hhackcob h, k h hx npo 


Aoiuiaa 60 

(Te 3 HChl) 

BHHbKOB M. n. — HayqHbiA coTpyAHHK 

KAJ1AU1HHKOB B. A. — HayMHbift coTpyAHHK 

OOblT BKCnjiyATAUHM SJlEKTPOHHOrO 
BbIHHCJIHTEJIJI 3B-80-3 

OnbiT aKcruiyaTauHH ajieKTpoHHbix BbiHHCJiHreaeA b UAHl « 
Mry noKa3a.fi, hto am MauiHHhi hmciot paa cepbe3Hbix aKcnaya- 

TaUHOHHblX H eAOCT 3TK0B, ofiyCJlOBJieHHblX HeaopaGOTaHHOCTWO 

TexHHqecKoro npoeKTa h naoxHM BbinojiHeHHeM oTaeabHbix y3JioB 
h AeTaaefl. s 

OcHOBHUMH HeAOCT3TKa M H 3B-80-3 HBJIHlOTCH: 

1 ) Maaak eMKOCTb aanoMHHaiomero ycTpoAcraa; 

2) HeB03MOJKHOpTb npOBeaeHHH nojiHoro KOHTpOJia BblHHC- 

jieHHfi 3a oahh nporoH nep$0KapT; 

3 ) HH 3 K 3 H HaAeJKHOCTb pa60Tbl. 

BcaeACTBHe sthx h eaocraTKO b ^aKTHuecKan npoH 3 BOAHTeab- 
HOCTb MauiHHbi cocraBAHeT amiib necKOJibKO npoueHTOB ot 3a- 
HBJieHHoA b TexHHnecKHX ycaoBHHX, a BbinojiHeHHe Ha HeA pac- 
qeTOB, CBH3aHHb»X JKeCTKHMH cpoKaMH, npaKTHuecKH He npea- 
CTaBJiaeTCH bo3Mojkhhm. 

BbinycK aaeKTpoHHbix BbiHHCJiHTeaeA mojkct CTaTb ueaecooo- 
paaHbiM tojibko npH ycaoBHH yaymueHHH MauiHHbi b cjieayioiUHX 
HanpaBaeHHHx: x 

1 jl oawHa 6 uTb yBeaHueHa eMKOCTb 3 anoMHHaioiuero ycTpoA- 

2. Boaee TinaTeabHO aojunna 6 bin> pa 3 pa 6 oTaHa CHCTeMa 

KOHTpoaa BUHHcaeHHA; 

3. Aoa>KHbI SblTb AOpa 60 TaHbI B KOHCTpyKTHBHOM OTHOUieHHH- 
V3Jibi h (wiokh, pa6oTaiomHe HeHaaeaKHo: peayKTop npo6HBHoro 
MexaHH3Ma, 6aoK nHT3HHH, KpenaeHHe KacKaaoB h np. 


4. Pa6oTa MauiHHM 


flpouecc peuieHHH 3aaa’in na MauiHue «Kpucraaa». 
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BHHbKOB M. n. 


- HayMHblH COTpyAHHK 


Aokjim 51 

(Te3HCbl) 


MCCJlEflOBAHHE SKCnjiyATAUHOHHblX CBOHCTB 
TAByjIflTOPOB nPHMEHHTEJIbHO K 3AflAMAM, 
PELUAEMblM HA MAWHHOCHETHblX CTAHUHJ1X 
ATAlUHHOCTPOHTEJIbHblX 3ABOAOB 

OntJT Hcno.ab 30 BaHHH cqeTHO-aHajiHTHqecKHx MaixiHH Ha 3 a- 
BOUCKHX AvCC CBHAerejIbCTByer O HaJIHUHH 3 HaqHT€VIbHblX pa 3 - 
puBOB MeJicay SKcruyaTauHOHHbiMH cbohctb 3 mh Ta 6 yji«TopoB 

H npeaTjABJIHeMblMH K HHM TpeOoBaHHHMH. 

Ochobhumh He/iocTaTKaMH cqerHbix h neqaTafouHx Mexa- 
HH 3 MOB TaSy^i HTopoB T-4MH h T -5 hb^hiotch: 

а) Ma^bie hx cmkocth; 

б ) nocTOBHCTBO hjih HeuocTaToqHaa rnSKocTb CHcreM paa- 
AejieHHH cqemaix MexaHH 3 MOB na cqeTqHKH; 

B) riOCTOHHCTBO CHCTeM p 33 ,U£JieHHH neqaTaiOIUHX MexaHH 3 - 
mob na ceKUHH; > 

r) HenpHcnocoSjieHHOCTb k neqaTaHHio 6 yKB, BbisTtireaTouiaH 
HeOOXOAHMOCTb npHMeHeHHH HH(})pOBbIX KOUOB UJIfl o 603 HaqeHHfl 
npH 3 HaK 0 B. 

_ . [1 < r? 0CTalKa MH pejieHHO-KOHTaKTHOH CXeMbE Ta6y.THTOpa 
I-4MH hbjihiotch: 

а) OTCyTCTBHe B03M0JKH0CTH BBOiia HHCej] 3 oCblMHOM Blue 
HJIH B Blue flonojiHeHHH H3 JiioGoro paapnua cqernoro Mexanna- 
Ma b jiioGoh ixpvrofl pa 3 pau; 

б) oTcyrcTHwe bobmomchocth neqaTaHHH hhccui, cbuKcnpyio- 
luhxcb i KaKOM-Jin6o pa3p;ue cqeTHoro MexaHH3Ma, b jiio 6 om 
pa3pa;’ neqaTaiomero MexanH 3 Ma. 

O-wim Hc-iucra^oM peaewHo-KOHraKTHbix cxeM ra6yjiHro- 
POB r-4AW H i-5 aBJuerca OTCyTCTBHe bosmowhocth BbinojiHe- 
HHH yMHOHfCHtm Ta6jiHqiibiM MeTo^oM, nperiRTCTBviouee 3*(beK- 
THBHOMy npuMenemfio cqerHO-a h a^i hth l iecK.Hx MaiiiHH hjih Me - 
XaHH3aU!!H HOp M 3THBH bJX paCqeTOB. 

ZZ.qq vcTpaneiiHq 3a T py/me H HH npii peuiemiH cJio>«Hbix aauaq 
II IHJBbimeHHH 3(|)(})eKTHBHOCTH npHMeHeHHH CqeTHO-anaiHTHMe- 
CKHX MaUlHH B yCJIOBHHX A\CC MaUiHHOCTpOHTeJIbHbIX aaBO^OB 
3KcruyaTauHOiiHbie cbohctbh TaGy/uropoB roji xchu 6birb wivq- 
Kieiibi c.ie^yiouuiM o6pa30M: - J 

1 ) cmkocth cqernom h neqaTaiomero Mexa H H3M0B wwHbi 

COCTaBJIHTb COOTBeTCTBeHHO [ 40 — 1 50 H 110 paapHiiOB- 


2) CHCTeM a pa3ae*ieHHH c i : rHoro h neqaTaiomero MexaHH3* 
MOB Ha CqeTMHKH H CeKUHH UCWlJKHa oOecneqHBarb B03MO>KHOCTb 
HaHSojiee ncwiHoro HcnoJib 30 BaHHn eMKOcrefi; 

3 ) npHMepHO nojioBHua cmkocth cqeTHoro MexaHH 3 wa .iojijk- 
Ha 6 biTb npHcnocoO.aeHa k npeo 6 pa 30 BaHino BBOjiHMbix qwceji 
b uono^HenHH; 

4) jjeBaa qacTb neqaTaioiuero MexaHH 3 Ma ao/dkiui CbiTb npH- 
cnocoo.aeHa k neqaTaHHio OyKBeHiibix o6o3iiaqennH; 

5) nocrpoeime paneHHO-KOHTaKTHOH cxeMhi uoji>kho o6ecne- 

l IHB3Tb B03MO/'KHOCTb BbmOJIHeHHH BCex UeHCTBHH, jlOn) CKaeMbIX 
cxeMort TaoyjiHTopa T-5, h, KpoMe Toro, B03Mo>KHocTb BbinojiHe- 
HHH yMHO>KeHHH TaO^HqHblM mctoaom; 

6 ) nocrpoeuHe ppJieHHO-KOHTaKTHOH cxeMbi aojdkho o 6 ecne- 

MHBaTb MaKCHMavibHyK) npocTOTy HacrpoHKH MamHHbi; ° 

7) KOHCTpyKUHH OCHOBHbIX MeX3HH2MOB H nOCTpOCHHe peaefi- 
HO-KOHTaKTHOH CXCMU UO/I>KHbI npeUyCMaTpHBaTb B03MO>KHOCTb 
aBTOMaTHqecKoro kohtpo/ih BuqncvieHHH. 
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AofcflaA 52 

(Te3HCbl) 

BHTTEHBEPT H. M. — KaHAHAaT TexmmecKHx HayK 

O PACLUHPEHMH B03MO)KHOCTEH 3JIEKTPHHECKHX 
IVtOflEJIEH, PA3PABOTAHHbIX B KB MA/lnll 

1. ycTpoficTBa Ha6jiio/teHHH h (JjHKcaunH pemeHHH, nojiyaae- 
mux c nc om,bio sjieKTpoHHbix MOAeaea, pa3pa6oTaHHbix b 
KB MMhH 

2. Pernet; ■: KpaeBbix 3aAaq Ha 3,/ieKrpoHHbix moacahx Me- 
TOAOM MHHH ..H3aU,HH C HOMOIUbJO 3AeKTpOHHOAyqeBOrO MHHH- 
MH3aTopa 

3. CnocoGu pemeHHH Ha aneKTpoHHbix moacahx chctcm ajire6- 
panqecKHX h Tp a nceH ac hth bi x ypaBHenHH. 

4. Majiaa sAeKTpoHHaa MOAeAb THna MJT-2 aah pemeHHH 
CHCTeMbi aAre6paHqecKHx ypaBHeHHH c 12 HeH3BecTHWMH. 

5. PemeHbe na 3AeKtpoHHbix MOAeAHX HHTerpaAbHbix ypaBHe- 
HHH THna OpeAro^bMa h Bonbirepa mctoaom nocjieAOBaTejibHbix 
npH6jiH>KeHHH. OnHcaHHe ycTpoilcTBa aah MHoroKpaTHoro boc- 
npoH3BeAeHHH pemeHHH. 


AoiuiaA 53 

(Te3HCbi) 

B O J1 bi H C K H FI B. A. — KaHAHAaT TexHHqecKHx HayK 

MOflEJIHPyiOmHE yCTPOHCTBA PEUJEHH51 
KPAEBbIX 3AQ.AH 

3a nocjieAHHe roAbi MOAejinpytomne ycrpoficTBa aah peuie- 
hhh KpaeBbix aaAaq hmcjih cymecTBeHHoe AaAbHenmee paaBHTne. 
B TeqeHHe 1950 — 1955 rr. 6 wih pa3pa6oTaHbi h co 3 AaHbi cne- 

UHaAH3HpoB3HHbie 3JieKTpHqea$He ceTKH a-hh pemeHHH He<pTHHoA 
npoOAeMu no' pauHOHajibHOH pa3pa6oTKe HecpTHHbix njiaeroB. 
Oco6eHHOCTbio ceTOK 3M-5, 3M-7 h 3M-8 hbahctch MaciuTa6- 
Haa crpyKTypa cxeMbi h ajieKTpoHHoe ycrpoficTBO aah pemeHHH 
HecrauHOHapHHx 3aAaq. 3 th ceTKH HMeiox or 2 jio 7 Tbicaq 
y3JIOBbIX TOqeK H n03BOJIHK)T «BKJlK>qaTb» COTHH CKBa>KHH. 

Rah pemenHk Ba>KHbix 3aAaq no onpeAeneHHio npoqHocm 
b cpyHAaMeHTax, ruiHTax h Ap. yxxe 6ojiee 4-x act ycnemno 3kc- 
nAyaTHpyeTCH aAeKTpnqecKaH MOAeAb 3M-6 b ranponpoeKTe. 

Rah pemeHHH MarHHTHOfi 3 aAaqw b noAynpocrpaHCTBe b 
1949 r. CtJAa nocrpoeHa nepBaa oOteMHan ceTKa Ha 15 000 y3- 
jioBbix ToqeK, cocToamaa H 3 uemrpaAbHOH qacrn h nepn^epHH, 
Ha KOTopoft MOAejinpyeTca SecKOHeqHoctb. 3 HaqHTeAbnaa no- 
rpemHocTb Ha 3 toh moacah npHBejia k npHHUHnnaAbHo hobomv 
MeTOAy MOAeAHpOBaHHH C nOMOIAbK) HHTerpaAbHOH (JjopMbl. 

B 1955 r. Hhcthtvtom tohhoA mcxshhkh h BuqucAHTeAb- 
hoh TexHHKH AH CCCP 6ua cahh b HOpMaAbHyio 3KcnAyaTa- 
UHFO npa6op H 3 (HA3B3HHbIH aBTOpaMH «HHTerpHpyiomHMH 3Be3- 
AaMH»). FIpHHUHn ycTpoAcTBa npa6opa ocHOBaH Ha npHMeHeHHH 
HHTerpaAbHOH 4>opMbi pemeHHH c nooieAyiomHM naxoacAeHHeM 
HHTerpajia npH noMomn HHTerpHpyiomHX 3Be3A. Ha npn6ope 
HaxoAHTCH nepBhte h BTopwe npOH3BOAHwe c TOaHocTbio ao 
3 — 5 %. Rah aroro MeTOAa HCCAeAOBaH Bonpoc o norpemHocTH. 

Pha Ba>KHbix 3aAaM npaKTHqecKH mojkct pemaTbca npiiwe- 
HeHHeM KOMnAeKca cctok, 3Be3A h 6biCTpoAeHCTByK)m.HX MamuH. 
3Ta B03M0>KH0CTb Tpe6yeT AOnOAHHTeAbHbIX HCC.ieAOBailHH. 

ZlaAbneHmaMH 3aAaqaMH b ofijiacrH pa3BHTHH TeopHH h npax- 
thkh MOACJTHpytomax ycTpoficTB aah pemeHHH KpaeBbix 3a.iaq 
hbahiotch: pa3pa6oTKa mctoahkh pemeHHH 3aAaq na cctnax h 
H HTe rp HD v io LLi, H X 3Be3Aa\ C nOBblllieHHOH TOMHOCTbKK [HMilCHHC 

o6i,eM!ii>;x riaAaq; MOAeAnpoBanne SAeMenTOn uhpkv.thuhh. o iu.i- 
TOH T-n.lOTbl, HOAHHefiHOCTH: HCC.lCAOna HHC IKHMOJKMU "T :: MPH- 

mchchhh neqaTHbix cxev; MarHini^w I'.nm , f , t> . ,, , 
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AowiaA 54 

(Te3HCbl) 

r/iy3 5EPr 3. a. 

nPHEMbl KOHTPOJIfl nPABHJlbHOCTH 
nOArOTOBKM H TOMHOCTH 

HA 9JIEKTPHMECKHX MOJXEJlft* ^5* PEUJEHHJl 
OBbIKHOBEHHbIX flH^EPEHUHAJIbHblX 
yPABHEHHH 

1. Ochobw MaTCMaTHqecKoro annapaTa ™ a ™ 3a 
cren 3JieKTpnqecKHx MOAeAeH ajih peuieHHfl o6biKHOBeHHbix AH* 
(bepeHUHajibitbix ypaBneHHH. npHMepbi. v . Hnil 

2 ripaKTH qecKMc npaeMbi oughkh bjiwihhh ApeH(J>a ycHJJ 
re.ieH, tomhocth aa^amin kos^huhchtob h ueAHneHUbix 4>yHK- 
UHH ua TOMHOCTb peillGHHH 33A3M Ha 3 Jl e K T p°MOAeJlflX. 

3. CpaBueuHe peiueHHH ua 3 iicKrpoMO^ejiH c maienHUM p 
uieHHeM AJifl oA.ioro h.3 BapitaHTOB, K3K OAHII " 3 np M n e J x aTl0 o H a^ e ' 
to'ihocth HCCieAOBamifl 3aAan Ha ajieKTpoMOAejinx. 

ZZ™n»» onwTiibix Aannux no toihocth MOAejinpoBaHHJ. hg- 
KOTOpblX TltnOB 33AaM. FIpuMepbi. 

4^ McTOAbf. npoBcpKH npaBH.ibHOCTH pacneia MacurraCoB h ko- 
3 d)(hHUHe.iTOB nepGAaMH Gaokob, a ratone npaeHAbHOCTH ua- 
CTPOHKH (hyitKUHOliaJlbHblX fWlOKOB H HX KOMM>TaUHH. 

5. HGKOTopbic pc 3 y.ni»TaTbi ucnhiTamiH a.iCKTpoMOAGJieH 

KB MMiin. 


Aokaba 55 

(TeSHCbl) 

K O T A H B. ft. — KaHAHAaT TexHH«iecKHx HayK 

nPHMEHEHHE SJIEKTPOHHblX MOflEJIHPyiOmHX 
yCTAHOBOK AJIfl HCCJ1EAOBAHHJI CHCTEM 
ABTOMATHMECKOrO PEryJIHPOBAHHJI 

1. Mgtoaw MOAejiHpoBaHHH cHdeM aBTOMarHMecKoro peryAH- 

poBaHHH H HX KpaTKafl xapaKTepHCTHKa. MOAeAH-aHaAOFH H 
cqeTHO-pGUiaiomHe ycTpoflcTBa. MoAejmpyioiuafl ycTaHOBKa kbk 
BbmHCJiHTeJibHaH MauiHHa h ee MecTO b o6meM komiiackcg 
cpeACTB BuqHCJiHTCJibHOH tcxhhkh. TeHAenuHH h nepcneKTHBbi 

pa3BHTHH 3THX yCTpOHCTB. 

2. K-naccH(j)HKauHH chctcm aBTOMaTHMecKoro peryAHpoBaHHH. 

TpGSoBaHHH, npeA^baBJineMbie k TGXHHqecKHM xapaicrepHCTHKaM h 
cocraBy cobpgmghhwx ajieKTpoHHbix MOAeJieft, npeAHa3HaqeHHbix 
AJ1H HCCJIGAOBaHHH CHCTCM 3 BTOM aTHMGCKOrO peryAHpOB3HHH. B03- 
MOXKHOCTH HCnOAb30B3HHH 3JieMCHTOB 3JieKTpOHHbIX MOAeJieH B 
KaHGCTBC COCT3BHblX MaCTGH CHCTCMbI aBTOMaTHHCCKOTO pGryAH- 
pOBaHHH. . K 

3. npHHUHnbi noerpoeHHH 3J1 gktpohhhx MOAeJieH, He Tpeoyro- 
IUHX CTa6HJlH3HpOBaHHUX HCTOMHHKOB nHT3HHH. MeTOAbI yBCAH- 

*' qeHHH AAHTeAbHOCTH peilieHHH 3aAaq Ha SAeKTpOH H bl X MOAeAflX. 

MoAeJiHpytomaa ycTaHOBKa 3My-6 HAT AH CCCP. 

4. TIpHMeHeHHe SAGKTpOHHblX MOAeJlHpytOIUHX yCT3HOBOK AJI» 
3HaAH3a H CHHTe33 CHCTeM aBTOMaTHqecKoro peryAHpoBaHHH. 

Haxo>KAeHHe rpannu oCjiacTH ycrofiqHBocTH. BbiqHcneHHe 3Ha- 
qeHHH cpeAHe-KBaApaTHqHoA oiuh 6 kh, onpeAeAeHHe cbh3h hh- 
TerpaAbHbix ou,eHOK c KaqecTBOM nepexoAHoro npouecca, noAy- 
qeHHe o 6 iuhx 3aBHCHMOCTeii aah HeAHHeflHbix cncreM. 

npHMep HCCJieAOBaHHH npocTeflujeH hgahhchhoh CHCTeMbi. 
HccneAOBaHHH c peaAbHHMH 3AeMeHTaMH artnapaTypu. 
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J3,OKJiaA 56 

(Te3HCbl) 

Ky 3 bMHHOK T. K. — HH^eHep 

OnbIT 3KCnjiyATAUHH MOAEJiwpyiomHX 
BblMHCJIHTEJIbHblX yCTPOHCTB 

1. 063op MO^ejiHpyiom.Hx ycTaHOBOK (yHHBepcaAbHbix h cne- 
UHajiH3HpoBaHHbix) , pa3pa6oTanHbix Hhcthtytom tomhoh Mexa- 
HHKH H BblHHCJlHTe«lbHOH TeXHHKH AKaACMHH HayK CCCP. 

2 . OnbiT 3 KcnjiyaTauHH: a) sjieKTpoHHTerpaTopa 3 H -12 ju ih 
pemeHHH ypaBHeHun Jlanjiaca h IlyaccoHa; 6 ) MOAeAHpyiomefi 
ycTanoBKH, npejXHa3HaqenHOH ajih pemeHHH ypaBHeHHH napaCo- 
jiHMecKoro Tana; b) s.aeKTpoHHOJiaMnoBbix HHTerpaxopoB 3 JIH -12 
h 3 JIH- 6 . 

3. riepcneKTHBbi AaAbHefimero pa3BHTHH MOAejiHpyioiUHx 
ycranoBOK. 


AoimaA 57 

(Te3HChl) 

MACJIOB H. T. — HHJKeHep 
P A M E E B B. H. — HH^enep 

ABTOMATHHECKAJI BbIHHCJIHTEJIbHAJI 
MAU1HHA AJl* BblHHCJltfHHJI CyMM nAPHbIX 
I1POH3BEAEHHH («noroAa») 

Ha3HaqeHne h oG-naerb npHMeHemiH — pemeHue 3aAaq, cbc- 
4HIUHXCH K BbmHCJieHHK) CyMM napHb»X npOH3BeAeHHH. THnOBSH 
3aAaqa — yMHOJKeHHe MaTpnm 3aAaqn: pa3A0>KeHHe b phah " 
cyMMHpoB3HH6 phaob ( 4>ypbe, no CtJjepHMeCKHM C|)yHKUHHM H Ap.)» 
peuieHHe cncreM jiHHeHHbix aAreGpamiecKHx ypaBHemifi mctoaom • 
HrepauHH (npocTofl HTepauMH, mctoaom 3eHAeJin), bumhcjichhc 
3HaqemiH nojiHHOMa no cxeMe TopHepa. 

yKpynHeHHan 6;iOK-cxeMa MauiHHbi 

AHajiH3 oco6eHHOCTeH mhc^chhwx MemaoB pemeHHH paccMO- 
TpeHHbix 34Aan: ynopHAOneHHoe pacnojioKeime MHCJioBoro MaTe- 
pnajia, 6oAbinoe KOJiHHecTBO hcxoahwx AaHHbix npn oTHOCHTeAhHO 
HedojibmoM KOJinnecTBe onepaimfi. GrpyierypHaH cxe\ta MaiiwHH. 
OcHOBHbie ydpoHCTBa MamHHbi h hx Ha3naqeHHe. 06iuan cxeMa 
paCorbi MamHHbi. 

YcTpoflcTBa npeo6pa30BaHHH HHceji h ynpaBJiennH. HaaHaqej 
HHe ycTpoHCTE. CHCTeMa chhcachkh. IlepeBOA HHceA H3 oahoA 
CHCTeMbI CHHCAeHHH B APyryiO OAHOBpeMeHHO c apnc^MeTHMecKOH 
onepauHeit b cneunaJibHOM 6 aokc. OnepauHH naA HHC.iaMH. Bjiok- 
cxeMa. Pa6oTa c HHCJiaMH noHHXteHHOH paapHAHOCTii. CucTeMa 
KOMaHA. ^ 

KoHCTpyKTHBHbie ocoSeHHOCTH MamHHbi. OcHOBHbie napaMeTpw 
MamHHbi h cpaBHeane c ApyrHMH MauiHnaMH. 
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AouiaA 58 

(Te3HCbl) 

M A PI O P O B 4>. B. — aoktop TexHHqecKHx HayK 

IIPHMEHEHME UH^POBbfX MHTErPMPyiOmMX j 

MAUIHH AJI5I ABTOMATHHECKOrO 
ynPABJIErfHH OB*bEKTAMH 

1. npeiuiaraeMaa cxeMa imtjipoBOH MiTerpHpyiomeH Mammibi 
C qaCTOTOH CHHXpOHH3HpyiOm,HX HMnyJIbCOB B 1 MZZU, H Bbliue 
n03BOJ!HeT nOJiyHHTb BeCbMa BbICOKHe CKOpOCTH pemeHHH 3aA34H 
npH aBTOMaTHqecKOM ynpaBAeHHH oO-beicraMH. 

2. npHMeHeHHe u,H(|}poBbix HHTerpHpyiom,Hx MauiHH o6ecneMH- 
BaeT HenpepwBHocTb npouecca ynpaB-aeHHH o6"beKTaMH, a TaKJKe 
npocTOTy h rH6KocTb nacTpoHKK MaiBHHbi aah peinemiH paaJiHM- 
Hbix 3aaaq. 

3. FIpejiJiaraeMbie MuoroKaHaJibiibie npeo6pa30BaTejihHbie h 
<^ ynKUHOHajibHbie ycrpowcTBa ho3Boahiot cpaBHiiTejibno npo- 
CTbiMH cpeziCTBaMH ocymecTBHTb bboa b HHTerpnpyiomyio MauiHHy 
pa3AH4HOH HH4)OpMaUHH, B TOM HHCAe H TafiAHHUbie AaHHbie 
6ojibmoro o6i>eMa. 

4. KoMnaKTHOCTb H 3KOHOMHqHOCTb UH(j)pOBbIX HHTerpHpyiO- 
iu.HX MauiHH no3BOJiaei ncnojib30Barb hx aah mhothx npaKTHue- 
CKHX npHMeneHHH. 


AoioiaA 59 

(Te3HCbl) 

HHKOJIAEB H. C. — HHweHep 

COEU.HAJIH3HPOBAHHA51 CETOMHA5I 
SJIEKTPOMOAEJlb THI1A 9H-C 

PemeHHe 3aAaq noA3eMHOH rHApaaaHKH, CBH3aHHbix c pauHO- 
HaJIbHOH pa3pa60TK0H HecJlTHHblX MeCTOpOJKAeHHA npH CTpOTOH 
hx nocTaHOBKe, cboahtch k pemeHHio AHttxJjepeHUHajibHux ypaB- 
HeHHH B HaCTHblX npOH3BOAHbIX. 

CTauHOHapHbie 3aAaqn (BOAOHanopHbifl pe>KHM) cboahtch k 
ypaBHeHHHM THna JIanjiacca h HecTauHOHapHbie (ynpyrHH pc- 
>khm) — k ypaBHeHHHM Tuna Oypbe. AHajiHTHuecKHe MeTOAu pe- 
uieHHH 3thx ypaBHeHHfl HMeiOTCH jih6o aah qacTHbix c.TyqaeB 
(3aAaqH AupaxAe-HefiMaHa aah npHMOyroAbnofi o6;iacTH hah 
Kpyra), jih6o HacmrcbKo CAOHiHbi, hto hx npaKTuqecKoe npiiMene- 
HHe 33TpyAHeHO. 

MncjieHHbie MeTOAbi, b qacTiiocTH KOHeqHO-pa3HocTHbifi, no3BO- 
ahiot nojiyqHTb pemeHHH aah uinpoKoro KAacca ypaBHeHHfl b 
qacTHbix npoH3BOA'twx, ne orpaHHqHBan ncxoAHbie Aamibie. 

OunaKO KOHeqHO-p33HOCTHbIH MCTOA npHBOAHT K Heo6xOAH- 
mocth pemeHHH chctcm aAre6paHqecKHX ypaBHeHHfl nopnAKa ne- 
cKOAbKHx Tbicnq. ila>Ke npHMeHeHHe SbicTpoAeAcTByiomux Bbi- 
HHCAHTeAbHblX M3UJHH AHCKpeTHOTO A6HCTBHH B 3TOM CAyqae HC 
peaAbiio H3-3a neo6xoAHMOCTH orpoMHoro o6teMa nasiHTH h 3a- 
TPYAHeiiHH b BapnauHHx napaMeTpoB. 

HcxoAHbie AaHHbie aah pemeunn HecfrrHHbix 3ajaq noAyqaiOT 
b pe3y.nbTaTe reoAornqecKHx HCCAeAOBaHHH h BeponTnan omn6Ka 
hx AocTHraeT 15-4-20%, cAeAOBaTeAbno, TpeOoBanHH k tohhocth 
pemeunn He MoryT 6biTb bucokh. 

CneuHa;iH 3 HpoBaHHaH 3AeKTpoMOAe.nb Tima 3H-C, paiipafio- 
TannaH h cnpoeKTHpoBamian b 1954—1955 rr. no3BOAHeT pemaTb 
onHcaiinbie 3aA?.qn c norpemiiocTbio nopnAKa nect-.OAbKnx upo- 

UeHTOB. 

HccACAyeMan o6,iacTb MOAeAsipyeTCH ceTKoP aKTHBiiux co- 
npOTHB.iemifi, HMetomeft okoao 13 twchh yr.ionbix T. qeK. 

Ynpyran eMKOCTb n.aacTa MOAeAHpyeTCH c noMouibio kohach- 
caTopoB, noAKJHoqaeMbix k y3JioBbiM ToqxaM ceTKH. 

MoACXIb n 03 B 0 .THeT HCCJieAOBaTb MfiCTopo>KAeHHH. npeAHO.ia- 
raiomne na.aHHHe ao 500 3KcnayaTannonnbix h ao 250 HHHieKH.ii- 

OHHblX CKBaHiHH. 

(.'KBa JKHHbl M OA6A H p y K)TC H CMOHM .VJbllNM H KailaAAMH, OOlHOe 
KOAHHCCTBO KOTOpblX 750. 
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KaHajiu MoryT 6hiTb aBTOMaTHqecKH BiunoqeHhi hah Bbutnio- 
neHbi HecKo^ibKo paa 3a BpeMH peuieHHH no 3aAaHHofi ripo- 
rpaMMe. 

TaKH<e MOJK6T 6biTb ocymecTBJieHO aBTOMaTHnecKoe nepeKJiio- 
qeHHe KaHa^ioB H3 pextHMa 3aAaHH» f'paHHqHbix ycAOBHfill-ro poAa 
(ac 6 ht) b pex<HM 3aAaHHH rpaHHqHux ycjiOBHft I-ro poAa (AaB- 
JieHHe) b xoAe peuieHHH 3aflaqn. 

Bo3mo>kho Mo^ejinpoBaHHe nepeMeHnoro bo BpeMeHH AaBAe- 
hhh hah Ae6HTa ckp3>khh no 3aAaHHOMy rpat|)HKy. 

3aaanHe HaqaAbHbix ycAOBHfi (noTeHanajioB Ha yajiOBbix Toq- 
Kax ceTKH b Haqa^bHbifi momcht BpeMeHH) npoH3BOAHTCH qepe3 
Te Ke KOH^eHcaTopw ceTKH noAKAioqeHHeM hx ofipanibix o6«taa- 
Aok k cneuna^bHOMy A&flHTeAio HaqaAbHbix ycjiOBHH. 

npH peuieHHH HecraimoHapHhix 3auaq pemeHHe Ha moacah 
nepHounqecKH noBTopneTCH c qacTOTOH 4-4-8 zept f 

JXo npHBe^eHHH CXeMbI K HCXOAHOMy coctohhhjo bo BpeMeHHOM 
UHKJie MOAejiH OTBeAeuo BpeMH nopuAKa 0,1 ceK, b reqeHHe koto- 
poro np0H3B0HHTCH pa3pa/i eMKOCTen ceTKH c noMoiybio SAeKTpoH- 
Hux kakwch. 

MrnoBeHHwe 3HaqenHH 3 thx (JiyHKUHfi MoryT 6 biTb H3MepeHbi 
C nOMOLUbK) KOMneHCaUHOHHWX H3MepHTeJIbHbIX yctpoHCTB. 


AoKJMW #• 

(Te3HCU) 


H H K O J1 A E B H. C. — HHHceHep 

F1PHMEHEHHE CHETHO-PEIUAIOIUEH TEXHMKH 


HA )KEJlE3HOAOPO)KHOM TPAHCnOPTE 

COCT3BAeHHH rpac})HKOB abhjkchhh noeaAOB, npH npoeK- 
THp0B3HHH >Ke^e3H0A<JP0>KHbIX JIHHHH, HOBUX THHOB nOABHJKHOrO 
cocTaBa h t. n., npoH3BOAHTCH THroBbie h Ten.aosbte pacqeTbi, a 
raKHce pacqeTbi noTpeSAneMofi 3.ieKTp03HeprHH h 3aTpaqHBaeM0ft 
MexaHHqecKOH pa6oTbi. 

B THroBux pacqeTax npoH3BOAHTCH pemenne neAHHeHHoro 
AH(J)chepeHUHajibHoro ypaBHeHHH abhjkchhh noe3ua. B sto ypaB- 
neHHe b KaqecTBe hcxoahhx AaHHhix 3aAaioTCH HeAHHeftnbie 2 a- 
BHCHMOCTH THTOBUX H T0pM03HblX CHA OT CKOpOCTH H npO({)HAb 
nyTH. B pe3y/ibTaTe peuieHHH aoaxkhh 6bnb noAyqeHbi rpat|)HKH 
33BHCHMOCTH CKOpOCTH H BpeMeHH OT nyTH. 

n P H Ten.aoBbix pacqeTax npoH3BOAHTcn peuiemie ne-imieftHoro 
AH(|) 4 )epeHU.HaJibHoro ypaBiieiiMH HarpeBa oGmotok TnroBbix 3JieK- 
TpOMaiUHH 9JieKTp0B030B H TenA0B030B. B KaqecTBe HCXOAHbJX 
AaHHbIX B 3 TOM VpaBHeHHH 33 A 310 TCH HeAHHeHHbie 33BHCHMOCTH 

TenAOBbix napaMeTpoB ot tokh sjieKTpoMauiHH. B pe 3 \AbTaTe 
peuieHHH aoajkch 6biTb noAyqeH rpat|)HK 3 aBHCnMOCTH HarpeBa 
3 JieKTpoMauiHH OT nyTH. npH pacqeTe pacxoAa 3JieKTpo3HeprHH 
peiuaeTCH AH^epeHUHaJibnoe ypaBHeHHe 1-ro nopnAKa. B Kaqe- 
cTBe HCXOAHbIX AaHHbIX B 3TOM ypaBHeHHH 33AaK)TCH HeAHHCHHbie 
33BHCHMOCTH MOIUHOCTH OT CKOpOCTH. B pe3yAbTaTe peuieHHH 
onpeAeAHeTCH KOAHqecfBO aAeKTposneprHH hah MexaHHqecKOH pa- 
60TbI, 33 TpaqHBaeMOH AOKOM3THBOM npH KOHKpeTHblX yCAOBHHX 
ABHweiiHH noe3Aa. 

JXo HacTOHUiero BpeMeHH TnroBbie h TenAOBbie pacqeTbi npo- 
H 3 B 0 AHAHCb rpa^HMeCKHM HHTerpHpOB3HHeM. TpVAOeMKOCTb 3 THX 
nafioT npHKOBbiBaJia OoAbiuoe hhcjio cneunaJiHcroB h nopoacAaAa 
BCHKoro poAa ynpomeHHH, CHHwaBiuHe TomiocTb pacqetoB. 

B 1954 r pa 3 pa 6 oTaHa cneuHaaH 3 npoBaHiiaH iie.THneHnaH 9 .ie- 

KTpoMOAeAb ATP-1 AAH THroBbix pacqeTOB h b 1 955- 1 956. rr. - 
HeAHHefluaa 3 ,ieKTpoMOAe.ib aah TenjioBbix pacqeroB, pacnejoB 
pacxoAa 3 AeKT P 03 HeprHH nan MexaHHqecKOH paGorbi - ATP-2. 
B HacioHiuee epeMH nanaT cepHHHWii RbinycK 3 thx moacjick Pe- 
qvabTaTb! onbiTHoft sKcnJiyarauHH h HcnuTamifl onbiTHbix o6pa 3 - 
uob xapaK T ep H 3yioT AOCiaroquyK) tomhoctb peiuennH iia moa^hx 

HC a H H H X HX CTaHonHT CH peaAbHUMH M HOrOMHC.'lOHHbie 

BapnaHTbi pacqeroB a^h Bb.Dopa omHMa.ibHbix PCW.imhtob. 
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no C 3 B iTX,n™>T M r , rH0BeHH0r0 ypaBneHHH jibhjkchhh 

CKOrO VnD'lb npnua npHHUHn ., Ha</IbM0 peuiHTb BOnpOC aBTOMaTHHe- 
A, ^ Pt B ' ae Ha n °e3AHOH pafiOTOH JIOKOMaTHBa. 

MHTb MH^I.e 3 ?^ T T MC T ;,0K0MaTm0M ™3BO;,HT HCKJ1IO- 

rpad)HKa Z 1>K e^^? Hb,X t aKTO P OB « o6ecne 4 HTb Bbrno-aneuHe 

^ee 3KOIIOM Aa C fiojIbUloA ToquocTbio, oGecneqHT 60- 

H™Zc nlJn™ ” n ° BbICHT ^aonacnocrb abh^hhh. 

pOBaUHbIX CODTHDOR nu» X ^^^“OAOpOJKHblX CT3HUHHX MeX3HH3H- 

chx nop vcroa htr n “ 0p0K ’ K c<MKaj,e,, HK>. He nosBOJiaeT ao 
«OK!ia» P M e>K W maHnl™ 11 6aUJMaq ”HKOB, /IHKBH^HpOBatb 
HVTHX H raHOBHB ^HMH C H OTUenaMH H3 COpTHpOBOHHblX 

ylapeHHH H0B BCWB ” e HWOnyCTHMOfl CKOpoCTH CO 

3 c a°sSE^r r i£ r “™ M - 

i„.,. E ' a “"‘ :TIH '"" blM 3l ) >< t , eKTHBHblM BapnaHTOM TaKofi aBTOMarasa 

«ofi “ yn P aBJre " Hil cneuaaaHsHpoBa,,. 

H CKOpOCTb Bb!XO/la C TOpM03HOH n03HUHH 3aMe/UIHT&riH JUIH KOH 

hpeTHbix ycyroBHH npot^H h W hhh nyn, A o wecra cnenKH 
BuMHOieHuan cKopoctb onpe^Hcr apewn topmoShh ■« 
T0 P M03H0e yawn*, aBTOMaiHqecKH 3a A aBaeM0e sa.vteA- 

3aTeM 3aM^pennaH ^aKTHqecKaa cKopocTb cjieioBanHH ornpm 
qepe3 TopM03Hbie no3nmin aBTOMaTHqecKH cpaBHHBacTCH c 3a nan - 
HOH H BHOCHTCH COOTBCTCTByiOIHHe KOppCKUHH. 


AoKJiaA 61 

__ „ (TC3HCbl) 

riETPOB T. M. — HHJKeHep 

MAJlblE HEJIHHEHHblE 9J1 CKI PMMECKME 
MOAEJ1H MH-7 h MH 10 

1- KpaTKaa TexHHMecKaH xapaKTepucTHKa Ma;ioraOapm jiu:i 
3/ieKTpomioH He.nHueHHOH Mo^e.iHpyiouieft ycTBHOBhii Tima MH-7 

a) oojiacTb ee npHMeHeHHH; 

6) codaB ocuoBHbix peuiaK)iH.Hx ajieMeiiTOB; 

b) cneuH^HqecKHe oco6eimocTH, OTJinqaioiuiie sty \>r .nm»K\ 
ot BbinycxaeMbix n CoK>3e h :ia py6e>KCM. 

2. Oco6ennocTH ycTanoBKii tuna MH-10. 
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HoKJiaa 61 

(Te 3 HCU) 

CMHPHOB A. R. — KaHAHAax TexHHuecKHx HayK 

OnbIT 3KCIlJiyATALJLH H MOAEJlIHPyiOmMX 
yCTPOHCTB 

1. OnbiT 3KcnjiyaTauHH sJieKTponHbix MOAeAHpyroiUHX yciaHO- 

bok Tana HPIT-4, HFIT-5, MH-3 h MH- 2 . hu 

2. KpaTKan xapaKTepHCTHKa aaAaq, KOTOpbie oujih peuieHw 

Ha 3THX yCTaHOBKaX. „ rT aHnRnK 

3. SKcnjiyaxauHOHHbie iieAocTaxKH nepeqncJieHHbix ycTaHOBO 

H Mepbl A-HH HX yCTpaHeHHH. unnanau u 

4. F ripeo6pa3yiomHe ycrpoiicTBa k sAeKTpoHHbiM MOAeJiHM 
Tpe6oBaHHH, npeAT>HBJiaeMbie k hhm. 

V 5. MeTOAbi oueHKH tomhocth pemeHHa h Tpe6oB3HHH k tom 
hocth OTAejibHbix pemaromHx BJieMeHTOB. 


JXoiuiaA 63 

(Te 3 HCW) 

CyJIHM M. K. — HHHieHep 

UH0POBOR AM4><l»EPEHUHAJlbHhm AHAJIH3ATOP 

npHHUHnbi nocTpoeHHH UHCppOBbIX 
AH33TopoB'. npHMeHHeMbifl MeTOA HHTerpnp ’ noAHHTe- 

Boro HHTerpa-ropa, cxeMa o6pa30BaHna p “ p n pn- 

rpaAbHOH (fyHKUHH H CEMOH (pyHKU.HH, CXeMB o6 P a 3 OBaHHH H P I 
pameHHH He33BHCHMofi nepeMeHHofi. x^nou.monhHoro aHa- 

OyHKUHOHaAbHaa cxeMa uncppoBoro ah<P 4>< ep * ‘ H 3Kcn e- 

AHsa/opa. Bboa HaiaJibHhix AaHHbix. »boa Ta&iHHH«x h aRcne^ 
pHMeHTaAbHbix (pyrnumH. BbixoAHbie ycrpoH 

Taiom.ee ycTpoftcTBO, rpaipnqecKoe ycTponcTBO. oe . 

CneunaAbHbie pewHMbi pa6otbi HHierparopoB. P a6oTa B p ^ 
KHMe c>MMaTopa P pa 60 Ta b pe>KHMe yMHO>KeHHH «a nocrommoe 

™ C n°o«roroBKa hcxootux juhhux W P™ ^ ",^ M pt 

" ToCT«rna“a” H nocT P oeHHo a ..w.* Pesy*™- I*- 
r meHHH 3aAan na MauiHHe. 
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JloKJia/* 64 

(Te3HCbi) 

^EJIbHEAYM A. A. — aoktop TexuHqecKHx uayK 

B03M0)KH0CTH riPHMEHEHHfl BblM WCJlMTEJlbHOH 
TEXHHKH RJW ABTOMATH3AU.HH 
npOH3BOflCTBEHHb!X nPOIl,ECCOB B METAJUiyPTH M 

1. OcHOBHbie nyTH npuMeHemia BbiqHCJiHTejibHbix ycTpoiicTB 
(By) b aBTOMaTH*iecKHx CHCTe.Max (AC) 

BY, npuMeiiaewbie b AC, mo>kho paHuerturb na jpn rpynnbi: 
KOMan;mbie By, By o6pa6oTKH Hii(f>opMauHH n By, BCTpoeHHbie 
b 3aMKnyiyK) uenb AC. riocJieAHHH KaTeropna By hb^hctch Hau- 
Cojiee nepcneKTHBHOH. 

2. KpaTKaa xapaKTepncTHKa bo3mo>khoctch npHMeHeHHH 

By b MeTajjjiyprHHecKHx oS^eKTax 

B03M0>KHb[e 06liCKTbI aBTOMaTH3aU.HH — npOKaillbie CTailbl, 
AOMeinibie nequ, MapTenoncKne, 3JieKTpocTa;ien.iaBu.ibHbie nequ 
h t. jx . B nacroHiu.ee BpeM h npuMeuemre By b nepoyio oqepe,ib 
ue.iecoo6pa3iio /yin tbkhx 06-beKTOB, naK uvroBan 3aeKTpocTa.ae- 
n.7ann.3b;naH ne<ib h nenpepuBHUH .ihctoboh CTan xoaouiioii npo- 
KaTKH. 

3. OcHOBHbie nanpaBjieHHH paCoTbi apn pa3pa6oTxe By 

A-aa aBT0MarH3auHH yKa3aHHbix Bbime o6nbeKTOB 

OcHOBHbiMn naripaB.ienHHMH b qacm pa:)pa6oTKH By hb- 
.thjotch: TeopeTH'iecKoe H3yqeune HAea.iH3npoBamibix chctcm. no- 
CTpoeilliC '(.'ICKTpOil II bIX MOAe.lCH CHCICM, vqacTHC B paapaCOTKe 
6aoK-cxeMbi auTOMaTnaannH, paapa6oTKa Ciokob By, ncnbiT88Ke 
anriapaTypu By iia aaeKipoimon Moue.in o6i>eKTa n r. j\. 

4. Pa6oTa no aBT0MaTH3aiiHH AyroBOH 
aaeKTpocTaJienjiaBHjibHOH neqw 

no ;i a h u i >i m Ll/IA HHHMEPMF-T n cobmcctho c 3 toh 
oprarnuumneH pa3paCoTanw ocuoimbie npHiimiribi npuMeneimn By 
a;ih aBTOMaTinanHH ofn.eKi a. 

riepBan oqopejtb BKaioqaOT ii ce6n a BTOMaTH3a uhk) x’Q'.ibKo 
s.ieKTpuqecKOH qacru tfeqn, bbhav otcvtctbhh b HacroHui.ee BpeMH 


H3MepHreAbH0H annapaTypu jui a TenjiOBWx H3MepeHHi). MaiceT- 
Hbifi o5pa3eu peryjiHTopa c npuMeneHHeM BV npouieu onuTHyio 
npoBepKy. 

5. Pa6oTa no aBT0MaTH3auHH HenpepuBHoro crana 
xojjoahoh npoKarKH 

Pa6oTa HaqaTa coBMecTuo c U.KB MM (MHHTHWMaiu) « 
U.J1A (MHHqepMeT). B 3Toft oGjiacru mo>kho yKa3aTb npH6iiH- 
)KeHHbie ypaBHenHH o6-beKTa, uto o6:ierqaeT pa3pa6oTKy 6 ,iok- 
cxeMbi aBT0MaTH3auun h sjieKTpounoH MOAe.m cTaHa. 

6. BjiHiKaHUiHe nepcneKTHBw aBTOMaTH3auHH b 

MeTajiJiyprHH c npHMeHeHHCM BY 

OcwoBHbie TpyAHOCTH: HeuocTaToquaH H3yqennocTb ofi-beKTOB, 
neuocTaTOK H3MepnTe.ibH0H annapaTypbi, ueAOCTaToquocTb conpe- 
Memiofi Teopnu h cymecTByioumx npmmnnoB nocTpoeims ^bto- 
MaTuqecKHx chctcm, neAOCTaToqiiaH naAewnocTb H3BecTuofl bu- 
qnc.nHTe^bHOH annapaTypu npn AyiHTe.ibHOH pa6oTe b uexoBUX 
yc.noBHHX. ripeoAo.ieiiHe uayquux u icxnHqecKHx TpyAnocreH, yna- 
3anHbix Bbiuie, noTpefiyeT Teciioii vbh3kh pa6oTbi pflAa opraHwaa- 
Uhh xaK MuHHCTepcTB, Tax n AxaueMHH iiayn. 
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AoKJiaA 65 

(Te3HCbl) 

UyKEPHHK JI. B. — xaHAHAaT TexHHqecKHx HayK 

AHAJ1H3 yCTOHHHBOCTH J3.HHAMHHECKHX CHCTEM 
npH HCri0JIb30BAHHH SJIEKTPOHHblX CHETHbIX 
MAIUHH (HA nPHMEPE SHEPrOCHCTEMbl) 

1* 3 a Aaqa, no JlanyHOBy, pacnaAaeTca Ha ABe, no cymecTBy 

ne3aBHCHMbix, qacTH: 

а) onpeaejieHHe K03({)(|)HUHeHTOB xapaKTepHCTHqecKoro ypaB- 
HeHHH caojkhoh peryjiHpyeMoii CHCTeMhi; 

б) pacqeT KpHTepneB ycTOHqHBOCTH h onpe^ejieHHe rpannu 
oOAacTefi ycTOHqHBOCTH b (jjyHKUHH 3ajnaHHux napaMerpoB. 

2. iljiH npeo6pa30BaHHH hcxoahux AH(J)(J)epeHiiHaAbHbix ypaB- 
HeHHii h BhiqHCJieHHH K03(J><J)HUHeHT0B xapaKTepHCTHqecKoro ypaB- 
hshhh MOJKeT 6uTb noAyqeH aAropntfjM ajm THnoBoro nporpaM- 
MHpOBBHHH AOTHqeCKHX OUepaUHH H BbiqHCJieHHH Ha 3JieKTpOHHOfl 
cqeTHofl MauiHHe. OcoOeHHocTbio nporpaMMHpoBaHHH 3aAaq Ta- 
Koro pOAa HBJIHeTCH HeoCxOAHMOCTb npOH3BOAHTb AeHCTBHH C MaT- 
pHuawH, a^eMeHTbi Korop hix npeacTaBjnnoT coGoh He TOAbKO 
qncjia, ho h ajirefipanqecKHe Bbipa>KeHHH. 

3 . ZIah pacqeTOB rpaHHu ofoiacrH ycTOHqHBOCTH peKOMeH- 
AyeTCH cjiejnytomaa MeroAHKa: 

а) HCXOAHblMH AaHHbIMH HBAJIJOTCH K03(])(J)HUHeHTbJ XapaKTe- 
pncTHqecKoro ypaBHeHHH, npeAcraBJieHHHe b bhac <}>yHKUHH Asyx 
napaMeTpoB (HanpnMep ko3$(|)huh£htob peryAHpoBaHHa); 

б) b npouecce cqeia 3 Thm napaMeTpavi npHAaeTCH, c AOCTa- 
ToqHO MaAbiM pacqeTHbiM rnaroM, nocAeAOBaTeAbHbiii paa qncjieH- 
Hbix 3HaqeHHft. Jim KajKAoft napu 3HaqeHHH HenpepbiBHo bw- 
qHCAfleTCH KpmepHH PayTa. B KaqecTBe pe3yjibraTOB pacqeTa 
H3 MauiHHbi buboahtch nonapHo 3HaqeHHH BapbHpyeMbix napa- 
MeTpoB aah Haqajia h KOHua HHrepBajia, b kotopom nponcxoAHT 
H 3 MeHeHHe 3HaKa KpHTepna. 3 th 3HaqeHHH h hbahiotch npe- 
AeAbHt:MH KOOpAHHaTaMH, Me)KAy KOTOpUMH npOXOAHT HCKOM3H 
rpaHHua o6jiacTfi ycTofiqHBOCTH. 

4. ZUh sneprocHCTeM, npeACTaBAeHHbix b BHAe Tpex 3 kbhb 3- 
JieHTHblX CT3HUHH, XapaKTepHCTHHeCKHe ypaBHeHHH KOTOpbIX B 
aHajiH 3 Hp 0 BaBLUHxcH BapwaHTax HMejiH nopaAOK AO 10-ro bkaio- 
qHTejibHo, H3 h HM AH YCCP BhinoAHCHbi cepHH pacqeTOB 
craTHqecKoft ycTofiqHBOCTH na BBM. Pacc.waTpHBaAocb aBTOMa- 
THqecKoe peryAHpoBauHe B036ya<AeHHH oahcto hah AByx reHepa- 
TOpOB yA3AeHHOH CT3HUHH HAH npOMOKyTOHHOrO CHHXpOHHOTO 
KOMneHcatopa. IlpeAnoAaraAocb ocHOBHoe peryAHpoBaHHe no ot- 


KAOHCHHHM TOKa H HanpHJXeHHH H AOnOAHHTCAbHOe peryAHpOBa- 
HHe no 1-H H 2-H npOH3BOAHblM TOKa HAH no CKOAbWeHHK) H yCKO- 
peHHK). noAyqenbi cepHH o6AacTe3 ycToflqHBOCTH b oaockocth 
K034)({jHHHeHTOB peryAHpOB3HHH no npOH3BOAHblM TOKa, npoH3- 
boahmm yrAa (no CKOAbweHHio h ycKopeHHio) hah no otkaohc- 
HHHM TOKa H HanpSJKeHHH. BapbHpOBaAHCb TBKJKe HCXOAHbie pe- 
>KHMbi (Po=0; 0,5; 1,0; 1,1 ) h cxeMa 3HeprocHCTeMbi (naAHqne 
H OTCyTCTBHe npOAOAbHOH KOMneHCailHH AHHHH A3AbHeft SAeKTpO- 
nepeAaqn). 

Pe3yAbTaTbi pacqeTOB AOCTaToqHO xopoiuo cooTBeTCTBytoT pe- 
3yAbTaTaM HcnbrraHHH Ha SAeicrpoAHHaMHqecKHx moacahx a^si 
T ex BapnaHTOB, no kotopum hmcjotch 3KcnepHMeHTaAbHbie abhhwc 
A^jq conocTaBAeHHH. 

Bee pacqeTbi npoH3BOAHAHCb Ha ochobc BbiBeAeHHbix aBTopow 
AOKAaAa ypaBHeHHii B03MymeHHoro abhacchha caohchoS anepro- 
CHCTeMU. ilporpaMMHpoBaHHe BwnoAHeHO HncTHTyTOM MaTeMa- 
THKH AH YCCP. 
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AoxjiaA 66 

UbiriKHH n. 3. -AOKTop TOXHHqecKHx HayK ^ ^ 

Pr:r^rr, b l BOnPOCbl flHHAMHKH CHCTEM 
Ti , " H yfIPAB -"EHM5I C UHOPOBbIMM 
BblMHCJIMTEJlbHblMM yCTPOHCTBAMM 

y n p a iue n P 3 I*™ 1 * 1 bI e THnbI CMCTCM peryjiH P OBanHn h 
( u. »• y.) h ux ocofieimocTH. ycrpoficTBaMH 

„ m , I '!, , , K ; l3b, " aeTC!l yKUMBa^eHTHOCTb CHCTCM C U . B V H CHCTGM 

HMfn, hcnoro H.au ripepbiuHCToro pery .nupoDamia. ' 

„„„ ana^H3a jlHUaMHUeCKIIX CBOHCTB CMCTCM C U B V nmi 

.iCKaercn reopun HMiiyjibcuoro peryvmpoBamin. ’ ’ P 

I OK cl J bl B a L'TCH , MTO BBe^eHHC B CJICTCMy pcry.iHpoBaiiHfl n H V 

S'rS'T aa „T ^OC^r^Tb OHTHMaib-' 

npl'MeilCM ni>rv , |nnnnq»m |)0ULaOH ° K0,,ei " ,b,M » MHHHMajlbHblM 
p eiiiM P t.r).iM P oBannq k;u< b cucTOMax Ge3 Banainhmanua 
r;, K " » CHCTOMax c ?ana3Ahi B aimeM. JauaaabieauHH, 

v f .'i«f iramn MCTOAHKa OflptVte^feHHH nporpavMu u. B y hc- 
\(Uh B3 3<),3<iiinbfx Tpefiouamiu k KauecrBy npouecca ^ ' 

Kparko paccMaTpuBaioroi rpeGonauna k u B " v c tomkm 

Z7"“ 11 peryjinponaimri S 


AoKaaA 67 

K O P O JI b K O B H. B. — KanAH^aT tgxh nqecKHx HayK 

nPMMEHEHHE <t>EPPMTOBbIX CEPAEMHHKOB 
B BblHMCJIMTEJlbHOH TEXIHHKE 

I. BbicTpoAeiicTByiouiHe un^poBbie Bbmnc. : niTe.ibiibio MmmiuiM 
MauiHHbi, npeAiiaaiiaMemiwc juia Bbino.ineiina npcuMViiiecTBomio 
wiorHweCKHx onepamiH, Mawmibi juin peryjiupoiiaimsi upon mo;i- 
CTBemibix npoueccoB u iipyrne cnemiajiH3Hpoiiamibic umfipoBwo 
MaujHHbi o6bimio coctout H 3 oweiib Gojibworo qnc.ia v.icmoii mp- 
UbIX HMeeK-, K im,1C>KII0CTIi KOTOpblX IlptMl.HB.UnoTCH BbK'.iKIIC 
TpeooBaiiHH. 

3.7eMeHTapHbie hhchkh, nocrpoemiwe c ncno.ibaoBamuM mep- 

pHTOBbix cep;iemii!KOB, OTJUiwaiorcH iiajiiiqueM ne.ioro pa.ui npc- 
HMyiuecTB no cpaBnenmo co cxcnuimh, Bcno.3b3yioui.HMM j.icktpo'i- 
uo-i/aKyyMHbie npn6opbi. 

K MHc.iy ocHOBHbix npeHMyiuecTB otiiochtch: 
na^ejKiiocTb, /uwoBcmiocrb, Ma^oraGapuniocTb, OTiiooii.e-ibiio 
wa.iaH noTpe6;meMafl MomuocTb h AeiueBH3iia. 

2. CxGMbl OCHOBHBIX 3/ieMeiITOB H yCTpOHCTB, BblllO.'niCHMblC C 
HCn0.’Ib30BaHHCM (t)eppHTOBhlX CCpjiemiHKOU: 

’ a) 3.1GMCHT perncipa; 

6) AHnaMimecKHii Tpurrep; 

b) .nonmecKHc cxeMbi «H;m - H.iu», onnptn* h jxp.; 

r) ManiHTiioe onepaTHBiioe 3anoMHnaRuu.ee ycrpoiicTHo; 
ji ) a^pccubie cucTeMbi (.aeiumfipaTop) . 

3. OciIOBHbie XapaKTepHCTHKH 3.1GMGHTapUbIX CXCM: 

а) B.xo^ubie CHruajibi; 

б) Bbixo^ifbie cHrua.Tbi; 

r) noTpe6.ineMaH MomHoeib; 
a) Jiuana30u uaeTOT; 
e) BGHTH.TH. 

4. TexuHqecKne h aKOHOMimecKne coo6pa>iieMHn, KacaiouuiccH 
BbinOvTUemiH UHCj>pOBbIX BblHHC.lHTeJlbHblX yCTpOHCTB C MCII0.Ib30- 
BauneM <})eppi{T0Bbix cep^emuiKOB, h y>«e ^ocTurnyTbiH ypoiu'iib 
pa3pa6o?oK cxeM AaioT B03M0>KU0CTb peKOMCHAOBaTb umpf'Koe 
paanepTbiBauHC. npoH3Bo,icTBa sjiCMenTapiibix aueeK h G^okob. wro 
no3Bo:iHT luupoKo h GbicTpo Biie^puTb 6bicrpoaeHCTByK)uuu- :u.i- 
HHC.THTC.lbHbie VCTpOHCTB a B liapO^HOC X03HHCTB0 H .laCT G <).'!b- 
uuoii Uap0^II0X03HHCTBCHHbIH 3(|)4)eKT. 

Hgo6xo,ihmo ^.ia ocyuj.ecTB.ieuHn sroii aa.iawn cpouno pc- 
uniTb Bonpoc o npoMbiuj.ieiiHOH 6a3e. 
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The work in the machine translating from English 
into Russian was started in January, 1955, by the Institute 
of Scientific Information, of the Academy of Scences of 
the USSR, in conjunction with the Academy of Sciences 
Institute of Precise Mechanics and Computing Technique. 
The research workers — participants in the work are 
Prof. Panov, D. Ju., Belskaja T, Korolev, L. N., Rasumov- 
sky, S. N., Selenkevich, G., i the author of this paper. 

The experiments were carried out pn the high-speed 
electronic computer BESM, designed and constructed at 
the Institute of Precise Mechanics and Computing Techi- 
que by Prof. Lebedev, S. A., and his associates. 


* 


2 


3 - 




lanmJr* k UCt,0n * , Th . e ldea ° f machine translation of 
languages began to draw special attention of scientists 

u a e / n t C r e ? 0 L n with recent advances in the deve- 
lopment of the high-speed automatic electronic computers 
with programmed control. In 1948—1949 British and 
American scientists discussed the possibility of transla- 
lrom one language into another by an electronic 
computer ( , pg. 2—3). Soon afterwards (in 1950—1951) 
st/rwf ins * , . tut,on s both in Great Britain and the USA 
thp , WOr u’ ng P ut the P robIem - and on Jaunary 7, 1954 

into k 0 M Strati v T n of translatio " from Russian 

into Englisn was held in New Jork by the International 
Business Machmes Co. For this experiment a Si 
vocabulary was compiled, consisting of 250 Russian 
words in Latin script. The words were selected with 

Hsh' equivalents^ °' l “ d ^ En^" 

comments published in general and special periodicals 
gave the impression, however, that practical Results of 
5« eX J^r e " eSRK hafd,y ^k eXpeCteS in ‘he nearest 

£• f ^*"£2 

nerai-purpose words and 1,000 special terms (3) ’ But^l 
,n , 1 the ,°P ini °n of most scientists we can ha dfv 
afford such a large vocabulary, and hence a scientific 
a work 8 o"°art e r3nJated by machine as yet.nct to mention 


— 4 


— 5 - 



Having started work on automatic translation, wc 
very soon came to the conclusion that it should be or- 
ganized on lines different from those described in the re 
port of the American experiment. To our minds, the ex- 
cessively rigid connection between the translation 
programme and the vocabulary (ascription of the control* 
codes directly to the words in the vocabulary) caused 
certain limitations in solving the machine translation 
problem. For this reason, we decided to tr Y and ^y e lop 
such a system of sentence analysis that would enable 
to find out the meaning of every word in the sentence 
(except for the case when it is impossible within a sen- 
tence*) as well as to determine ist grammar characteris- 
tics. Linguistically, we proceeded from the assumption 
that all thoughts and ideas are expressed in language by 
means of words having very definite . relations with each 
other Experience showed that these relations could be den- 
ned at least for the scientific texts. The system worked out 
for ’(he analysis of an English sentence and synthesis of 
its Russian translation proved to be pracically indepen- 
dent of the vocabulary. 

The texts selected for translation were a number ot 
exerpts from Miln’s «Numerical Solution of Differential 
Equations* along with some more texts of different spe- 
cification (e. g., an article from eThe Times*, etc.). 

The following is a short discription of the accepted 
vocabulary as well as of our system of analysis and syn- 
thesis; it should also give an idea of the way the BESM 
was made use of in the experiment. 

2. Vocabulary. Translation requires a vocabulary, no 
matter whether it is done with or without the help of 
a machine. If, for man, each word is made up of letters, 
for a computing machine, which carries out operations 
with figures, letters must be replaced by figures. 

If we substitute each letter of the Latin alphabet by 
a definite combination of figures, we shall be able to ex- 
press any English word by a corresponding number. Thus, 
using the ” -dot code (Fig. 2.1). we c- change 


• This happens when the sentence contains pronouns standing 
for words belonging to a previous sentence 


the words THE, EQUATIONS, METHOD, THEREFORE 
into the following numbers; 

212608 082320162112281505, 110821262830, 
212608070814280708. 


a — 16 

v - 29 

m - 11 

t - 21 

b - 06 

z - 25 

n — 15 

u - 20 

w - 13 

1 - 12 

,o—28 

f - 14 

g — 10 

j - 18 

p — 24 

h - 26 

A - 30 

it - 19 

r - 07 

c - 22 

e — 08 

1 - 27 

s - 05 

q — 23 



x - 09 

y — 04 


Our vocabulary includes 952 English words. Besides 
Rs numerical expression every word of the \ oc , b n f„ r 7 
has a definite ordinal number, that is a special place- 
in-the- vocabulary indication Th“s*f° r 
words BELOW (0608272813). DEVICE (300829122208), 
REGION (070810122815), WHOLE (1326282708) have 
respectively the following place-in-the-vocabulary indica- 

t,0r A vocabulary 5 compiled for the mechanical translation 
differs from the usual vocabulary in that it consists of 
two sections and contains, besides the Russian word cor- 
responding to the English word sought, certain additional 
information (indications) concerning the Russian word. 

One of the sections contains the English words, recor- 
ded as numbers and all the vocabulary indications of the 
corcesponding Russian words. For example, in the case 
of nouns, the following information of tnc Russian J'™* 
is given: gender, declension, soft or hard stem, presence 
or absence of sibilants in the stem, denotation of animate 
or inanimate objects, etc.; in the case of verbs, their con- 
jugation, aspect, etc.; in the case oil adjective, hard or 
soft stem, etc. We cal! this section of the vocabulary 

the English section. _ , 

The second sections consists of Russian words recor- 
ded as digit combinations in the order defined by their 
place-in-the-vocabulary indications given in the English 
section of the vocabulary (Fig. 2.2). The second seet.on 
is called the Russian section of t,.e vocabulary. 
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a — 16 

m — 29 

<i — 15 

y — 20 

m — 23 

6 — 05 

» - 25 

o — 28 

* - 14 

9 — 17 

s - 13 

* - 12 

n - 24 

x - 26 

fc - 09 

r - 10 

« - 19 

p - 07 

q — 22 

u — 04 

A — 30 

* - 27 

c — 05 

1—23 

» — 01 

e — 08 

M — li 

t - 2! 

ui — 09 

* — 03 


fi — 18 


Fig. 2.2. 

3. Vocabulary of polysemantic words. For some of 
the English words of the vocabulary (121 words in our 
case) special digit indications, substituting the place-in- 
the-vocabulary indication of the Russian words, are used 
to show that these words have multiple meaning. The cor- 
rect meaning of the Russian word in this case, comes as 
a result of the context analysis of the polysemantic word 
done by a special translation program, called the vocabu- - 

lary of polysemantic words. j 

Example (Fig. 3.1). The word «true» has two meanings | 

in our vocabulary: «BepHhifi» and «BbiBepHTb». Using the 
program of the polysemantic word vocabulary we find 
for the word «true> in our sentence (Fig. 3.1) the mean- 
ing «BepHUft». The polysemantic word vocabulary gives 
the same kind of information on the word as the English 
part of the vocabulary. 

This is true certainly of the vast category of problems associated 
with force and motion. 

Fig. 3.1. 


4. The Input of the English text. The English text is put 
into the machine one sentence at a time. The text is prelimi- 
narily punched on a paper tape with a special puncher 
which has Latin letters and punctuation marks engraved 
on its keys. 

Thus, the English text is represented on a paper tape 
in the form of groups of holes, according to the above 
mentioned code for Latin letters. Besides ietters, the fol- 
lowing supplementary denotations are employed: space 
between words — 00, period — 31. comma — 03. etc. 


— 8 — 





rest for ending ‘s Test final letter P? 
nr simply ' for -s 

l yes 

— 1 Discard final -s ye: 

Discard 'a and test vocabulary j 

r 1 for remainder 


Rewrite letter 
lor letter 


Development of 
mill ,'iionv: noon, 
maac . 1 decl . 


t I Discard one mi 

no final letter 


Discard -ie and 
- change to v 


Test two final 

!no 

Test three final 

letters for -er 

n 

letters for -est 

l yes 


lyes 

J Discard -er, 

1 

* 


Discard -ing i-J Discard -ed 


Vocabulary test ] j Vocabulary test | no 
r for remainder ’ 


[or comparative 
degree 


Develop indication 
of superlative 
degree 


* 

Vocabulary test 
for remainder 



Add -v to remainder 



I Vocabulary test 
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3. Voc. 
the Engli: 
case) spe 
the-vocabt 
to show tl 
rect mean 
a result o 
done by a 
lary of pt 
Examp 
in our vo 
program • 
for the w< 
ing «&epH 
the same 
part of th 


4. The 

into the n 
narily pu 
which ha; 
on its ke 
Thus, 
in the foj 
merit i one c 
iowing st 
between i 


5. Finding words in the English section of the voca- 
bulary. Those of the words in the English text whose 
spelling coincides exactly with that of the words in the 
vocabulary are easily determined by the operation ol 
comparing carried out by the electronic computer. 11118 
process may be represented in a simplified way as follows. 
Let. the number sought, i. e. the word in the text, be sub- 
tracted successively from each of the numbers represent- 
ing word in the vocabulary. When the difference is 
zero our matching job is over: the word sought is found. 

In some cases the words of the text do not coincide 
exactly with the corresponding words of the vocabulary, 
since they possess grammar affixes {s, ’s, ing, ed, er, est, 
e, th). 

no exact coincidence between the word in the text 
and those in the vocabulary can be found, the word 
soqght is verified for presence of one of the above men 
tioned affixes. 

The affix found is then discarded, and the search lor 
the text word in the vocabulary is repeated. 

The entire process of finding the words of the text is 
carried out according to the scheme (Fig. 5.1). 

One of the quickest ways of finding words in the vo- 
cabulary, in our opinion, is the following. 

All the English words in the vocabulary, recorded as 
figure combinations, are positive numbers. Each word, 
depending on the number of letters it consists of, takes up 
one, three or four positions of the storage unit. Then 
the’ words are devided into groups: the first group con- 
sists of words occupying one storage position, the second -- 
of words occupying two positions, the third one of those 
occupying three positions, etc. 

The words within each group are arranged in the in- 
creasing order of the numbers representing the words. 

Finding words in the vocabulary begins with 
a determination of the number of positions occupied by 
the word sought. This is followed by looking up the word 
in the corresponding word group of the vocabulary, hor this 
purpose, the numerical value of the word in the middle 
of the group is compared to the value of the word sought. 
If the word sought is greater in value than that selected 
from the group, the half-group of words having greater 
values than that selected from the middle of the group 
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is considered. If it is smaller in value, the half-group 
having smaller values than that selected from the middle 
of the group is taken. This process of halving the groups 
of words in the vocabulary ensures rapid finding of the 
word needed. 

The time required to find a word by this method is 
proportional to the logarithm of N, with a base of 2, 
where N is the number of words in the vocabulary. 

A special programme is used to carry out the supple- 
mentation of the vocabulary and the ensuing rearrange- 
ment of the words. 

6. Replacing the words of the sentence by equivalents. 
After the word has been found in the vocabulary, all 
the information on the word is taken from the vocabulary: 
the number of the word in the English section of the vo- 
cabulary, the number of the corresponding Russian word 
and the grammatical information recorded in the voca- 
bulary on the Russian word. 

This information is the numerical equivalent of the 
word, and all subsequent operations are carried out with 
this equivalent. 

The numerical equivalent of each English word was 
stored in two positions of the memory. The use of two, 
and not one, three or any other number of positions is 
due to the particular characteristics of the BESM employ- 
ed for our purpose. 

7. Arrangement of the parts-of-speech Indications In 

the storage positions. In order that the machine should 
be able to distinguish parts of speech automatically, the 
parts-of-speech indications, when transferred from the vo- 
cabulary to the positions, always occupy the same part 
of the position. Thus «1» in that position always means 
«noun>, a «2» — «verb», "3* — «adjective», «4» — - <nu- 
meral*. «5» — «adverb», «6» — «preposiuon», c7* — scon- 
junction*, etc. „ f , . 

It was mentioned above that each English word has 
two positions to substitute it. Table 1 shows the mean- 
ings of the indication digits of the words as well as their 
arrangement. They are placed in the first of the two po- 
sitions substituting the English word. The number in 
the second position shows the number of the word in 
the Russian section of the vocabulary. If this number is 
0000 after the entire programme is carried out, the cor- 


responding English word will be omitted in the trans- 
lation. 

8. Division of the Automatic Translation Programme 
into Two Main Parts — Analysis and Synthesis. The first 
part of the programme deals with the analysis of the English 
sentence and includes the analysis of the indications 
taken from the vocabulary, the characteristic affixes of 
the English words, as well as their position in the sen- 
tence. The aim of the analysis is to make out the gram- 
matical form and position in the sentence of the corres- 
ponding Russian words. The information thus obtained 
is expressed by means of a set of indications and makes 
it possible to pass over to the second part of the pro- 
gramme, which is the synthesis of the Russian sentence. 

The second part of the programme makes necessary chan- 
ges in the grammatical form and position of the Russian 
words, taking into account the set of indications the word 
has received. 

9 Sequence of the Parts of the Programme. The sequence 
of the various parts of the programme of mechanical 
translation is shown diagramatically in fig. 9.1. 

Separate parts of the program are applied in 
a sequence which in the vast majority of cases ensures 
development of the indications needed for the fulfilment 
of the subsequent operations. The role of the separate 
programmes is obvious from their names (Fig. 9.1) Only 
two parts of the programme need some explanations, 
they are the esyntax* and the cchange of word order*. 

The «syntax» part of the programme breaks up complex 
sentences into clauses, by placing the following marks: 
beginning, end, end-beginning of clauses, punctuation 
marks. 

The «change of word order* part rearranges the words 
in accordance with the rules of the Russian grammar. 

Repetition of the «verbs» part is necessary because 
the verb indications cannot be worked out completely 
until the «syntax», cnumericals*, «nouns» and «adjecti- 
ves* parts of the programme are fulfilled. Application of 
the cverbs* part before these parts of the programme is 
necessary because some of the information on verbs, 
obtained as a result of the first application of this part 
of the programme, is needed for the «syntax», «numerals». 
«nouns» and ^adjectives* parts. 
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Fig. 9.1. 


10. An Illustration. Let us see in a sumplified form 
how an English sentence is put into the machine, taking 
as our example the sentence in Fig. 3.1. The sentence is 
punched on a paper tape in the form of a number con- 
sisting of one hundred and seventy six digits (Fig. 10. 1). 

2126: 2050012050021072008002208072 116121 527040028 140021 26080 

029 1 6052 1 0022 1621081 02807040028 1 400240728062708 1 ! 0500 1 60505 

28221 21621G83000131221260014280722080Q16J&3000] 12821122815 

Fig. 10.1. 

After the sentence is entered, the machine breaks up 
this one-hundred-and-seventy-six-digit number into sepa- 
rate number-words. 

Then begins the work with the English section of 
the vocabulary and the polysemantic word vocabulary. 

11. Substitution of Words by Equivalents in the Sen- 
tence in Fig. 3.1. As a result of the application of the English 
section of the vocabulary and the polysemantic word vo- 
cabulary, each word in our sentence is substituted by 
two numbers located in two positions The first number con- 
tains all the indications transferred f rom the English 
section of the vocabulary and the polysemantic word 
vocabulary, according to the designation in Table 1. The se- 
cond number is the ordinal number of the Russian word 
If the Russian number equals 0000, the Russian meaning 
of the word it stands for has not been found in the voca- 
bulary. The Russian meaning of such a word can be found 
through the subsequent parts of the programme. If the Rus- 
sian number of the word remains equal to 0000 by the end 
of the analysis of the English sentence, the English word 
is omitted in the transation. 

Let us see how our sentence is transformed here. 
The words of the sentence are subsituted by the follow 
ing equivalents (Fig. 11.): 

This I 000 I 00300000 10001 1 15 

6327 

is 2000011000200000001038 

0000 

true 3000000000000000001204 

6344 


12 — 
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certainly 

510132 

2257 

of 

600472 

0000 

the 

3000000000000000001 161 
0000 

vast 

3000000000000000000729 

4410 

category 

120000000000001000130 

2253 

of 

600472 

0000 

problems 

121000020001001000529 

3620 

associated 

20 1 0000400000000030085 
2140 

with 

600749 

Oooo 

force 

1 2000002000000000003 1 2 
3012 

and 

71001028 

6470 

motion 

110000030000001000441 


33G7 

Fig. H.J. 

As can be seen in (11.1) the word PROBLEMS 
is substituted by the numbers 121000020001001000529 
and 3620. The digits of these numbers mean (Fig. 1 1.2). 
The second number 3620 is the number of the Russian 
word «3ajia'ia» 

1 — noun. 

2 — 2-nd declension. 

1 — stem ends in sibilant or r, k, 

0 — word has no flexion. 

0 — plural. 

0— is not a predicate. 

0 — case not determined. 

2 — feminiRe. 

0 — word denotes animate object 

0 — word is not proper noun. 


0 — number indication of word not developed. 

1 — English wofd has -s ending. 

0 — is not ver(» 11 noun. 

0 — is not subj«t. 

1 — word has s|ft stem. 

0 — person of wprd not determined. 

0 — afsence of «;omitt» indication. 

0529 — word number in English section of vocabulary. 

Fig. 11.2. 


This word was not been found in the vocabulary at first 
(since it has the ending «s») and was detected only after its 
ending was discarded. At the same time the presence of 
the ending «s» was recorded as one of the indications. 

The contents of the equivalents of the rest of the words 
can easily be determined with the aid of Table 1. 

12. The Results of the Application of the Parts of the Pro- 
gramme Doing the Analysis of the English Sentence 
to the Phrase (3.1). After the words of the sentence have 
been substituted by their equivalents, they are subjected 
to the parts of the programme concerned with the analysis 
of the English sentence. 

We mean to explain the principle of the operation of 
different parts of the programme by considering two 
examples. 

Example 1. In the sentence (3.1) the word OF occurs 
twice. In the first case the equivalent of the word OF 
undergoes changes according to the scheme in Fig. 12.1, 
as follows: 

1 — 2 — 3 — 4 - 5, 

where the figures . 1 to 5 denote the individual logical 
elements of the «prepositions» program. As a result, we 
get the following value of the equivalent- 
620472 
5046 

which means: » 

6 — preposition, 

2 — takes Genitive case, 

0472 — word number in the English section of the vo- 
cabulary, the number 5046 is the Russian number for the 
word 
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i 3 — 4 — 5 — 6— ^7 — 8 — 9 — 10 — 11 _ 

This gives Jhe^follo'ving value of the equivalent: 

0000 

where; 6 means .preposition*, 

iL : 7 o e a nS M? ta,<er Genitiv e case*, 
of the vocabulary nUmber in , the E "S»?h Section 

T sfa e ted Umber 0000 S,:0WS lhat in lhis «=»« OF Js not (ran- 

nrtJ^ Xam ^ e 3' e Q u * va fent of the word ^CATEGORY 
undergoes changes according to the scheme (Fig 12I2). 


Check for indication ves I ~~ I 

of singular 2L- ^ck for H Check previous word lye* 

or plural ending css *1 i 0r .much* (*; ^ 


J Ch '3 ^ Ch “ k 

auojccw of singular 


- , 

j No further 
I checking necessary 


Site tiling valued ‘ n ° Un5 ’ pr0gramme - a " d squires 
1200 1022010001000S 30 
2253 

The equivalent of the other words are changed in 
a similar manner. K 

Arter the programmes of the English sections are ful- 

in the^nf 3 h ^ e ,. {he ^ ollow «ng equivalents of the words 
in the sentence (3.1) (Fig. 12.3); 


C ? Iec k Previous word 

lor €is*. « are , WU) 
[__fwere>, cb e>| ^rsion,' 


word for formula or 

1 the word .course* j 

r~*~- 

trr C ^ eck previous word 
tor «idea», .discussion*. . 
1 .account* 


j Particle not translated I 


Y p’eck previous wcrd 
lor .true* or cproductiv e* 
~ (no ~ ~ 

6 Check previous words 1 

for .fall + short*, I 

«in + place* J 

rv~— 

| - Check previously 5 
j word for .out* p word 
- — 

Develop indication 
ol Genitive case and 
1 translate., i3» 


. /O Develop indicatioi 
of Genitive case 


I yes ^ Develop indication of 
I — - Prepositional case and 

translate to * 

|— y es _ Develop indication of Genitive 
—l case and t r anslate tg jia* 5 

I yes . Preposition not 

. translated; develop 
! [indication of Genitive case 

Check previous yespY elo P ind 'cation of 
for .incapable»M Dallve case and 

I translate «k* 

~lno _ — _l 

I & Check following j 
word for noun 
| .nece ssity* (*) | 

?C1 pes ' 

Develop" indication of Dativel 
case and translate .no* 


~Check previous word lor .consist* 'T — 


[Translate cn 3 » I 


f 1 ranslate «qt* ] 


previou » word for noun - 

pnnzr rygg — 

Li Check following 1 
i ° f , noun ‘ numeral [no 
or [or formula not p — 
L followed bv nn»„ J 

f/J Prepositioir~nor~trarislated~| 
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This 

100110130010010001115 

6327 

is 

2 1 00000000000000001038 
0000 

true 

30000100301 10000001204 
6344 

certainly 

510132 

2257 

of 

620472 

5046 

the 

3000010220010000001161 

0000 

vast 

3000010220010000000729 

4410 

category 

120010220010001000130 

2253 

of 

620472 

0000 

problems 

121000220011001000529 

3620 

associated 

310000002010300410085 

2140 

with 

650749 
5030 ' 

force 

120010520010000000312 

3012 

and 

71001028 

6470 

motion 

110010530010001000441 

3367 

Fig. 12.3. 


13. Application of the Part of the Programme Doing 
me Synthesis of the Russian Sentence to the Sentence (3.1) 

I he next step in mechanical translation is the treatment ol 
tne Russian words recorded in the denotations (2.2). The 
correct grammatical form of the Russian word is derived 
by using certain parts of the programme of syn- 
thesis of the Russian sentence, which are made up in 
accordance, with the requirements of the Russian grammar, 
the indications of the word equivalents being obtained as 


-f 

ence S of‘the Mrtfnf ** °' the English sentence. The sequ- 

rscTetTffi’: which ,ake » Ia “ 



Fig. 13.1. 


» tar eta Srie ~ s; 

*e aid oHhe de^gnit i^ns °in record * d 

• \\ ° ut f u * of Russian Text. The last step of mecha- 
nical translation is printing the text by the printer Th* 
numbers are changed into Russian letters according to 
the designations m (2.2) and printed on a paper taoe 
The phrase (3.1) will be printed in the form oMhe Rus- 
sian sentence, given in the Fig 13 2 


Fig. 13.2. 
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15. A Few Examples of Texts Translated by Machine. 

In conclusion we present a few examples of the texts 
translated from English into Russian by the BESM in the 
latter part of 1955 and early in 1956. The translation is 
given exactly as it was obtained from the machine, without 
editing (Fig. 15.1). 

Of course, the first experiments in mechanical trans- 
lation carried out at present in the USSR and other coun- 
tries are .far from being practical realization of the ma- 
chine translation of languages on a large scale. But our 
firm belief is that new achievements are to be expected 
in the nearest future, at least as concerns machine 
translation of scientific and technical texts. 


When a practical problem in sci* Ecjih npaxTHqecxaH aazaqa b 
ence or technology permits mathe* nayxe hah TexHHxe Aonycxaer Ma- 

matical formulation, the chances TeMaTHqecxyx) (JtopMyjiHpoBxy, uiaH- 

are rather good that it leads to cm AOBOAbHO b&/ihkh hto 3to .ipH- 

one or more differential equations. boaht k OAHOMy hah 6ojiee 

This is true certainly of the vast AH<}><}>epeHUHaAbHMM ypaBHeHHH*. 

category of problems associated 3 to sepHO deaycAOBHO ana oCtimp- 

with force and motion, so that Hoft KaTeropHH 3aa.aq cBxaaHHMX 

whether we want to know the fu- c chaoh h abhacchhcm, Tax ito 

ture path of Jupiter in the heavens xothm ah mm 3 HaTb 6ynyiUHfi nyTb 

or the path of an electron in fOmcrepa b He6ecax hah nyn> 3 JieK- 

an electron microscope we resort Tpona b aneKTpoHHOM MHKpocKone 

to differential equations. The same mm npuSeraeM k AHdxJjepeHUHaAL- 

is true for the study of phenomena hum ypaBHeHHHM. To *e Bepno 

in continuous media, propagation aah HayqeHHH hbachhII b Henpe- 

of waves, flow of heat, diffusion, pmbhoII cpeAe, pacnpocTpaHeHHH 

static or dynamic electricity, etc., boah, noToxa Teona, flH(b4>y3HH, 

except that we here deal with craTHqecxoro hjih AHHaMHqecxoro 

partial differentia! equations. 3AexTpHqecTBa, h t. a-. 3a hckjdo- 

qeHHeM Toro «rro mm 3Aecb 6yaeM 
paccM aTpH Ba Tb AH<t>(t>epeHUHaAbHMe 
ypaBHeHHH B qaCTHMX npOH3BOAHMX. 


In problems of this type nurne- B aaaavax 3toto rana VHcneH- 
rical methods become a necessity HMe mctoam ctshobjitch hcoOxoah- 
due to absence of other methods MocTbio oOycnoBJieHHoft OTcyrcrBH- 

for getting the requisite informa- eM Apynix mctoaob ana mviyqe- 

tion out of the differential equati- hhh HeodxoAHMoro cBeaeHHH 113 

ons. AHcJxbepeHUHaabHMi ypaBHeHHfi. 


It is often impossible, however 
to perform the actual eliminations’ 
and hence this transformation is 
of theoretical rather than practical 
interest. r 


WaCTO HeB 03 M 0 JKHO Tew He ue- 
nee, BMnanHHTb AeficrBHTeAbHMe 
HCKJiioqeHHa, h aieAOBaieabHO 3ro 
npeodpasoaaHHe Huetr TeopeTHqe- 
ckhS cKopee qew npairri»qecKHft 
HHTepec. 


actual hT^contafn ec * uati ° r ]f ZfonycTHM, qro oOa ypaBHeHHH 

partial derivative-- ^ P 053 ^ AeftcTUHreabHO co fl ep*ar ace bos- 
paruai derivative- of second order, mojkhmc qacrHMe npoHSBOjuuie 

BToporo nopnaxa. 


This was based on an expensi- 
ve experiment done by mvself and 
Dr. R. H. Richens, of Cambridge 
University, in which we worked 
out a method of translating small 
sections of selected text in foreign 
languages. We gave an account 
of this at a conference in Massachu- 
setts in 1952, after which the In- 
ternational Business Machines 
Company, in conjunction with 
Georgetown University, applied 
our methods to give a popular 
demonstration which was limited 
to translating a few sentences 
from Russian into English. There 
is no possibility at present of 
translating a book as a work of 


3tu 6uao ocHOBaHO Ha Aopo- 
tom 3xcnepHMeHTe npoBeAeHHOM 
mhoh h aoktopom R H. Richens. 
OT K3M6pHAJKCKOrO V HHBepCHTeTa, 
b kotopom mm paapatkiTanH MeTOJ 
nepeBOAa mhjimx otpmbkob bm- 
6paHHoro TeKCTa Ha iiHocrpaH- 
HMe H3MKH. Mu A3AH OTMtT O 
3 tom Ha KOHibepeHUHH b Massa- 
chusetts b 1952, noc^e Koroporo 
I. B. M. KOMnaHHH b coTpyjHnqe- 
ctbc c ZlxcopAJKTayHCKHM y HHBep- 
CHieTOM npHMeHHAH Haunt MeTOAM 
hto6h AaTb HarAHAHyio acmoh- 
CTpauHKJ, KOTOpaH 6btna orpann- 
HeHa nepcBOAOM necxoAbKHX npe.i- 
AOKeHH fi c pyccKoro h;i aHrnnH- 
CKHH. He HMeerca bo3mo*hocth b 
H acTOHuiee BpeMH nepeBona khh- 
th xax npOHSBeaeHHH iicxyccTBa. 


references 

a. BoSh d, |%5 Tr p n 2«™ U " e “ ae ' s - Edllea * w and 

. t rs% N A£ro a „L%. L ^1%p T, Jlfo , ' 0n b> 
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TABLE 1. 


Sequence 
of digits 

Indi- 
cation Meaning of indication, digits 

digits J 

Noun 

firts digit 

l — noun 

second digit 

0 — is declined like adjective. 

1 — belongs to first declension 

2 — belongs to second declension 

3 — belongs to third declension 

third digit 

0 — stem does not end in sibilant or r, k, x. 

1 — stem ends in sibilant or r, k, x 

fourth digit 

0 — word is declined 

1 — word is not declined 

fifth digit 

0 — plural 

1 — singular 

sixth digit 

0 — is not predicate 

1 — is predicate 

seventh digit 

0 — case not defined 

1 — Nominative case 

2 — Genitive case 

3 — Dative case 

4 — Accusative case 

5 — Instrumental case 

6 — Prepositional case 

eighth digit 

1 — masculine 

2 — feminine 

3 — neuter 

ninth digit 

0 — word denotes inanimate object 
l„ WO rd denotes animate object 

tenth digit 

0 _ word in not proper noun 

1 — word is proper noun 

eleventh digit 

0_ number indication not developed 

1 — number indication deveioDed 


twelfth digit 

t 

0 English word has no -s, -mg, -’s 

ending , * 

1 —English word has ending -s 

2— tngish word has ending -ing 
^ English word has ending ’s 

thirteenth digit 

0 is not verbal noun 
f — is verbal noun 

fourteenth digit 

0 — is not subject 

1 — is subject 

fifteenth digit 

0 — word has hard stem 

1 — woVd has soft stem 

sixteenth digit 

* — first person 

2 — second person 

3 — third person 

.seventeenth 
> digit 

0 comib indication absent 
| 1 — «omit» indication present 

last four digits 

word number in English section of 
vocabulary 

Verb 

firts digit | 

2 — verb 

second digit | 

0 — word has no number indication 

1 — word has number indication 

third digit 

0 — second conjugation 

1 — first conjugation 

fourth digit 

0 — stem does not end in sibilant or r, k. x 

1 stem ends in sibilant or r, k, x 

fifth digit 

0 — word is conjugated 

1 word is not conjugated 

sixth digit j 

0 — . singular 

1 — plural 

seventh digit 1 

0 — is not predicate 

1 — is predicate 
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eighth digit 


ninth digit 


tenth digit 


eleventh digit 


twelfth digit 


thirteenth digit 


fourteenth digit 
fifteenth digit 


sixteenth digit 


seventeenth 

digit 


0 — verb does not take definite case 

1 — verb takes Nominative case 

2 — verb takes Genitive case 

3 — verb takes Dative' case 

4 — verb takes Accusative case 

5 — verb takes Instrumental case 

6 — verb takes Prepositional case 


0 — verb has no gender 

1 — masculine 

2 — feminine 

3 — neuter 

0 — imperfect aspect 

1 — perfect aspect 

0 — verb has no tense 

1 — past tense . 

2 — present tense 

3 — future tense 


0 — absence of «omit» indication 

1 — presence of «omit» indication 

0 — is not verbal adverb 

1 — is verbal adverb 

0 — active voice 

1 — passive voice 


0 — is not subject 

1 — is subject 


0 — indicative mood 

1 — imperative mood 

2 — oblique mood 

3 — indefinite mood 


1 — first person 

2 — second person 

3 ~ third person 


eighteenth digit 

°~«^' WOr<l "" ** * Of *<l 

1— English word has ending -s 

2 — English word has ending -ing 

3 — English word has endinp 

last four digits 

Word number in English section of 
vocabulary 


Adjective. 

firts digit 

3 — adjective 

second digit 

0-word has hard stem 

1 — word has soft stem 

third digit 

0 — second conjugation 

1 — first conjugation 

fourth digit 

0 — word stem does not end in sibilant or 

r. k, x 

1 - word stem ends in sibilant or r. k * 

fifth digit 

0 — word is declined 

1 word is not declined 

sixth digit 

0 — plural 
[ l — singular 

seventh digit 

0 — is not predicate 

1 — is predicate 

eighth digit 

0 — case of word not defined 

1 — Nominative case 

2 — Genitive case 

3 — Dative case 

4 — Accusative case 

5 — Instrumental case 
6 — Prepositional case 

ninth digit 

0 — gender of word not defined 

1 — masculine 

2 — feminine 

3 — neuter 

tenth digit 

0 — word denotes inanimate object 

1 — word denotes animate object 
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eleventh digit 


twelfth digit 


thirteenth digit 


fourteenth digit 


fifteenth digit 


sixteenth digit 


seventeenth 

digit 


eigthccnth digit 


0 — adjective is in complete form 

1 — adjective is in short form 


0 — word has no indication of number 
1— word has indication of number 


0 — indication of degree or participle ab- 

sent 

1 — adjective is in superlative degree 

2 — adjective is in comparative degree 

3 — word is participle 


- past tense 

- present tense 


- word is not subject 

- word is subject 


0 — word does not take definite case 

1 — word takes Nominative case 

2 — word takes Genitive case 

3 — word takes Dative case 

4 _ wor d takes Accusative case 

5 _ word takes Instrumental case 

6 — word takes Prepositiontl case 


- €omit» indication absent 

- «omit» indication present 


0 — English word does not end in -ed 

1 — English word ends in -ed 



U — case of word not defined 


1 word is in Nominative case 

fourth digit 

2 — word is in Genitive case 

3 — word is in Dative case 

4 word is in Accusative case 

5 — word is in Instrumental case 


6 — word is in Prepositional case 

fifth digit 

0 — word has no gender 

1 — masculine 

2 — feminine 

3 — neuter 


sixth digit 

0 — word has no indication of number 


1 — word has indication of number 

seventh digit 

0 — is not subject 

I — is subject 

eighth digit 

.. 

0 «omit» indication absent 

1 — «omit» indication present 

last four digits | 

Word number in English section of 
vocabulary 


last four digits 


Word number 
vocabulary 


English section of 


Adverbs, parenthetic words, 
particles. 



Numeral 


firts digit 

5 — adverb 

fir*s digit 

4 — numeral 


second digit 

| 0 — adverb 

second digit 

0 — plural 

1 — singular 


i I — parenthetic word 

2 — particle 

third digit 

0 — is not predicate 

1 — is predicate 


last four digits 

Word number in English 
vocabulary 


L 


section of 
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firts digit 

— ■] 

6 — preposition 

1 

i : 

i 

! 

second digit 

1 — takes Nominative case 

2 — takes Genitive case > 

3 — takes Dative case 


4 — takes Accusative case 

5 — takes Instrumental case 

6 — takes Prepositional case 

i 

j * 

last four digits 

Word number in English section oi 

I 

vocabulary 

| ■ ■ 


first digit 

7 — conjunction 

second digit 

1 — co-ordinative conjunction 

2 — subordinate cojunction 

third digit 

0 — no indication of beginning or end of 

clause 

1 — indication of beginning of clause 

2 — indication of end of clause 

3 — indication of end of one clause and be- 

ginning of another 

fourth digit 

0 — is not stibject 

1 — is subject 

last four digits 

Word number in English section of 
vocabulary 






1 
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CONCERNING THE PROBLEM OF MACHINE TRANSLATION 
OF LANGUAGES 

D. Panov 

1. Introduction 

Strictly speaking, my paper is not concerned with problems of the theory 
of information in its classical form, I mean the form it has adopted in the 
works of C.E. Shannon, Ph. M. Woodward, L L. Davies and others, which 
problem have also been studied by the Soviet mathematicians Kolmogorov, 
Khinchin, Kotelnjkov and Siforov. 

The problem of machine translation of languages belongs, in my opi- 
nion, among certain specific problems, which until now have not been taken 
up by learned men working in the field of the theory of information, but 
which, possibly, deserve to be taken up. 

Up to now, the theory of information has developed as a purely mathema- 
tical theory, applying the means of the calculus of probability to formalise the 
original material it has dealt with. Claude E. Shannon does not make any 
distinction between discrete sources of information and stochastic process 
(1, p. 00), thus ignoring all the individual qualities of the information given, 
preserving only its statistic characteristics. In speaking of telegraph 
messages, S hann on points out that these messages consist of letter sequences 
which are "not completely random"and which, "in general form sentences and 
have the statistical structure of, say, English". They go on to say that "this 
structure allows one to make a saving in time(or channel capacity )by properly 
encoding the message sequences into signal sequences" (l,p.00). 

The successful application of statistical methods in cryptography 
naturally led some investigators to the idea that a similar approach could be 
as promising in solving problems of automatic translating. Thus Weaver 
thought it most tempting to say that" a book written in Chinese is simply a 
bo ok written in English, which was coded into the "Chinese code" (2, p. 22), 
and to translate from one language into another one needs "to descend from 
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each language to the common base of human communlcation-the real but as 
yet undiscovered universal language- and then re-emerge by whatever parti- 
cular route is convenient” to the other individual language (2, p. 23). This 
idea being developed, one very naturally comes to the necessity of anal ysing 
the logical structure of language as a mea n s of solving the problem of auto- 
matic translation. Investigations in this field undertaken by O. Jespersen (4), 
Ch. C. Fries (3), and others seemed to be providing mathematicians with 
material highly promising. Should it be achieved, the problem of automatic 
translation would join as equal those profound problems united under the 
name of theory of information. Unfortunately, so it seems to me, we must 
refrain from this tempting road. The very nature of the problem of translation 
is such that individual features of the translated text cannot quite be ignored. 
This circumstance makes the direct application of the methods of the theory 
of information impossible, but it does afford certain other advantageous 
prospects. I believe here we are faced with a problem which, though sta- 
tistical in character, requires special nfethods of analysis, similar to the 
experimental methods used in the study of natural phenomena. I shall note 
that it is just the problems,, at the borderline of two branches of science, 
that often prove to be most helpful in scientific research work. 

2 . Some Peculiarities of Machine Translation. 

I should like to give a few examples to illustrate the necessity of consi- 
dering individual lexical peculiarities in translating. Investigation of lin- 
guistic structures can be of interest in many ways, but from the point of 
view of translation it aims, and here I am convinced, at secondary 
questions and, thus, leads away from the solution of our problem. The 
reason is that in taking to generalised structures, one can not but lose a 
number of peculiarities of the text which are of vital importance for the 
translation. Mathematically there does not exist a one-to-one correspondence 
between the sentence structures in different languages. Two English 
sentences of the same structure, when correctly translated into Russian 
may produce two Russian sentences of structures entirely different. 

(See Fig. 1). It is as easy to give sentences which are impossible to 
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translate correctly without knowing the context. In figure 2 a stanza from 
a poem by Swinburne is given. The pronoun "mine" in the last sentence of 
the stanza, can not be correctly translated into Russian without referring to 
the preceding sentence, while in the English text it presents no ambiguity. 

Some other examples are given by Charles Fries in his book, "The Structure 
of English". While analyzing possible meanings of the phrase, "The King of 
England’s empire" (3, p. 265) he comes to the conclusion that the structural 
grouping here is ambiguous. The meaning of the phrase can be determined 
only by some supplementary means (and Fries suggests intonation for one). 

Thus it becomes evident that in many cases, a structural analysis is useless, 
and other means must be utilized to determine the meaning. The authors of 
the structural methods in linguistics are well aware of the shortcomings of 
their system. Thus, Fries writes in the book just mentioned: 

"In this book I have challenged the traditional uses of meaning as the tool 

of analysis in dealing with sentence structure". 

"... I have, not, however, repudiated "all uses of meaning" in 
linguistic analysis, and I have deliberately insisted that all substitution 
procedures demand for their use the.control of certain aspects of meaning". 

(3, pp. 293-294). «.. . ' 

Our idea is that both lexical meaning and grammatical characteristics of 
the word can and should be considered in translating languages. R is highly 
unpractical to decline the information which can be thus obtained. We find in 
"Analytic Syntax" by Jespersen (4, p. 105) the following admission: "However 
much we may try to speak of pure syntax as apart from morphology (accidence) 
considerations of form will necessarily force themselves on us here and there" 
Precisely for this reason, in analysing the structure, recourse must be made 
to quite complex systems of supplementary elements introduced into the 
structural systems which finally lead to the classical morphological analysis. 

The consideration of the lexical meaning of words as well as of their 
context may be useful in solving problems of coding. These problems are 
extremely important and I shall later return to them. Here I should only 
like to note that under certain conditions, great economy can be achieved in 
coding. There is a popular game for children in my country, which consists 
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in guessing a word, of which only three data are given: its first and its last 
letters, and the number of letters between these two. The guesser is allowed 
a certain number of attempts for suggesting any letter he likes; if any of them 
belong to the word, they are entered in their place. To win the game one must 
guess the whole of the word. I wonder whether children play this game in your 
country, but in any case it is quite instructive in solving code problems. It 
proves that under certain conditions, very few attempts are needed to guess a 
word. And with lexical meaning of the word taken into consideration the eco- 
nomy in coding still increases; take crossword puzzles as an illustration. 

I should like to note that codes of this type can be easily used for a dictionary 
stored in the computer. As it seems, it would not take too long to get the 
computer accustomed to solving crossword puzzles. 

3. Machine Translation from English into Russian at the USSR 
Academy of Sciences : 

Having started work in machine translating, we very soon came to the 
conclusion that it should be organized on lines different from those described 
in the reports on American experiments. In our opinion, excessive" contact 
between the translation programme and the dictionary ascription of4he control 
codes directly to the words in the dictionary cannot but limit the possibilities 
of translation making the solution of the problem extremely complicated. 
Therefore, we made it our point to work out basic principles of machine 
translation before starting. Our five basic principles are the following: 

1. Maximum separation of the dictionary from the translation programme. 
This enables us easily to enlarge the dictionary without changing the programme. 

2. Division of the translation programme into two independent parts: 
analysis in the foreign language sentence, and synthesis of the corresponding 
Russian sentence. This enables us to utilize the same Russian synthesis 
programme in translation from any languages. 

3. Storing all the words in the dictionary in their basic form. This enables 
us to make use of the standard Russian grammar in the synthesis of Russian 
words. 

4. Storing in the dictionary a set of invariant grammatical characteristics 
of the word. 
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5. Determination of multiple meaning of the words from the context 
whereas their variant grammatical characteristics are defined by analyzing 

the grammatical structure of the sentence. 

These principles have proved quite reliable in the practical test t ey 
were put to, and hence they must be cdnsidered as basic in the solution of 

the problem. . 

I shall describe here our dictionary and translation programme worked 

out for machine translating from English into Russian. 

Our dictionary for machine translation consists of two sections. 

The first section contains English words, coded into digit com 
Here we have also dictionary information oi the corresponding Russian words, 
together with their number In the Russian Section of the diet nonary .T us, 
for nouns the following information is given: gender, declension, soft or 
stem presence or absence of sibilants in the stem, animate or inanimate 
object expressed, etc. 1 verbs are given information concerning c on,ugatio , 
aspect etc. ; In the case of adjectives the only information given is 
hard stem. We call this section of the dictionary the English Section. 

The other section does not contain anything but Russian words coded 
into digit combinations. The second section is cailed the Russian jetton oi 
the dictionary. Every English word in the dictionary is provided with 
certain ordinal number, that is with a special place- in- 
indication This compilation came as a result of linguistic analysis of matt- 
tical texts, starting with Milne's -numerical Solutio, ioi IDi^rential Bottoms . 

For the practical experiments in MT carried out on English and 

of Sciences high-speed electronic computer) a dictionary of 952 Engl.s 

1,073 Russian words was compiled. nlaoe-in-the 

For a number of English words (121 words, in our case), the place 

vocabulary indication is replaced by special digit indication to s ow 
that tlmse- words have multiple meaning. The proper Russian word is chosen 
in this case by utilizing a special programme of automatic translation, w 

we caH-the Polysemantic Dictionary" word ^ 

If the spelling of the word in the text coincides exactly with tha 
the LtiotT (o rather their numerical codes coincide), it can easily be 
identified by tte operation of matching. This is the principle used for 
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finding words in the dictionary. 

In case the word in the text is inflected, i. e. has some grammar affix 
(say, "s", or, "ing", or, "ed"), a special programme for discarding these 
affixes is used. Then the search of the word with the discarded affix should 
be repeated. 

To determine multiple meaning context analysis is performed which 
consists in analysing the surrounding words when both their meaning and 
grammatical characteristics are taken into consideration. The routine for . 
determining the multiple meaning of a word has emerged from elaborate 
analysis of a great number of English texts. 

It is the Polysemantic Dictionary that deals with idioms. A "key word" 
is found in every idiomatic expression and marked in the dictionary 
"polysemantic". This brings about checking of the words preceding and 
following it for participating in the idiom. If the answer is "yes", the 
translation is given to the idiomatic expression as a whole. 

Take for instance, the English word "able" which is ordinarily translated 
into Russian as the adjective "cnocofiHufi '( capable), but when linked with 
any form of the verb "to be" (is, are, was, were, been, being) it can no 
longer be translated separately, instead it affects the translation of the verb, 
and the two of them acquire as their Russian equivalent the verb "move" 

( can). Therefore, before giving the translation " cnoco C hum " for the word 
"able", the preceding word should be checked up for "is", "are", etc. If 
the answer is "yes", the correct translation for the whole word combination 
is "move" It should be noted that the system of the most simple and general 
criterions for determining the multiple meaning of a word (or a group of 
words) has required a lot of preliminary research work on the part of our 
linguists. 

If a word in the English sentence is not found in the dictionary, it is 
stored unaltered in the memory of the machine. When the translated sentence 
is put out, such a word will be printed in Latin script. 

A study for the design of an automatic dictionary presents special interest. 
In our group it has been carried out by L. N. Korolyov. Here are some of his 
results. 
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For the speed of the entire translating process the time spent in 
dictionary search is decisive. Therefore, much attention must be given to 
questions of speeding up this part of the programme. One of the quickest 
ways of finding words proved to be the following. The codes of the English 
words in the dictionary are arranged in the increasing order. Thus, by 
comparing the code of the word sought with that of a word taken at random 
from the dictionary, we can easily see whether to go on with our search in 
the section preceding or following our word. The method of search just 
described resembles very much that of finding roots of an equation by the 
11 supposed conditions" method. It is remarkable that only 14 check- ups are 
required (14= lg 10, 000) to find a word in a 10, 000-word dictionary by this 
method, and: in a 30, 000-word dictionary, no more than 15 check-ups are 
necessary. 

Another problem that has been studied by L. N. Korolyov is that of saving 
the memory space required for storing the dictionary. The "code compressing" 
method has been worked out for the purpose. j 

The operation of compressing the codes to value a makes atyy code ^a. 

Let the codes be represented by some combinations of binary^ digits i. e. , 
of certain combinations of 0 and l.'> / }_ 

Here are a few examples of the operation va, "compressing the code to 
value a". 

1°. Discard the code positions, the ordinal number of which is greater 
than a. 

2°. If the length of a code being compressed is greater than a, divide it 
into sections so that the lengths of each section be less than a. 

This is followed by the binary arithmetic addition of the sections. Division 
into sections is correct when the code for the sum of these sections ±a in 
length. 

3 P . Here too, long codes are divided into sections but instead of binary 
arithmetic addition positional addition is used (1+1=0, 0+1=1, 1+0=1, 0+0=0) 
in order to obtain the compressed code. 

Codes for all the words in the dictionary are divided into several groups 
depending on the number of letters the word consists of. The operation of 
compress ing v a is performed for each of these codes. The words in the text 
undergo the same "code compressing" operation v a before they are sought 
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in the dictionary. Thus matching is fulfilled for the "compressed code". 
Although the "code compressing" operation may result in having similar 
codes for two or more different words in the dictionary, the probability 
of the case has proved exceedingly small*). 

Should it happen, however the codes of these words as, indeed, of all 
the words of that group will be compressed in a different manner, say with a 
shift by one position The corresponding group of words in the text will be 
treated in a similar way before being matched in the dictio nar y. 

The significance of this method lies not only in the fact that it provides 
considerable storage economy but in that it enables us to simplify the search 
routines as well as to speed up the whole translating procedure. 

The word being found in the dictionary, all the information concerning 
this word, including its place- in the vocabulary indications both in the 
English and in the Russian sections, and grammatical information as well, 
is taken from the dictionary to form the numerical equivalent of the word. 

All suosequent operations are performed with these numerical equivalents. 
Every numerical equivalent is Stored in two cells of the memory, the 
grammatical indications having constant positions. Thus necessary informa- 
tion of the word can be acquired automatically. 

The value of the equivalents is not limited to the fact that they contain 
necessary information about words. The replacing of words by their nume- 
rical equivalents makes grammar part of the programme universal in 
application, since it no longer depends on concrete texts or dictionary. 

The automatic translation programme concerned with grammar is 
divided into two main parts, these being Analysis and Synthesis. 

In the first part the form of the English words, their place in the 
sentence, as well as their dictionary grammatical information are taken 


sn Kino F ° r t 2 : word Actionary, when the codes are compressed to 
oU binary positions by means of the operation v a as described in 3° 

this probability is about 0. 0005. * ' 
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into consideration with a view to determination of both grammatical form of 
the corresponding Russian words and their place in the Russian sentence. 

The resulting information is recorded in the numerical equivalent of the word, 
thus permitting to pass on to the second part of the programme, that is 
Synthesis of the Russian sentence”. Here, Russian words, taken from the 
dictionary in their basic form, acquire grammatical form in accordance with 
the characteristics resulting from the analysis. 

Both English and Russian Grammar is presented as a series of special 
schemes for the following parts of speech: verbs, nouns, adjectives, 
numerals. These are supplied with two more schemes, one dealing with 
syntactical analysis of the sentence, the other changing word-order in the 
Russian sentence if necessary. The working basis of each scheme is 
dichotomic analysis, i. e. , a system of ,! checking up” for the presence or 
absence of a certain grammatical (morphological or syntactical) characte- 
ristics of the analysed word. These alternative check-ups may result in only 
two answers, either positive or negative, which mean either a final conclusion 
and development of a certain grammar indication in the numerical equivalent 
of the -word, or passing on to the next check-up until the necessary grammati- 
cal characterictics of the word is completed. 

Different parts of the programme are applied in a sequence which can 
ensure the development of the indications necessary to carry out further 
operations. 

Figures 3 and 4 present part of the schemes for the Polysemantic v 
Dictionary and for the English Noun. The following symbols are accepted in 
the schemes: A/B, C/ means passing on to No. B in the case of the positive 
answer, whereas negative answer will result in passing on to No. C. Obviously 
A/B# B/ means passing on to No. B in both cases (that is without special 
^hecKing-up) A/0, 0/ means that the final result is acquired and no further 
search is necessary. In the Polysemantic Dectionary scheme both figures and 
letters are used as symbols, whereas in the other schemes only figures qre 
utilized. 

S. N. Razumovsky has been studying the logical structure of the schemes 
and pi ogrammes for ma, chine translation. He has developed a system of symbols 
to fix the contents of the schemes in a unifying manner. In Figure 5 the English 
Foun Analysis scheme is present in the symbolized form. The symbol system 
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of S. N. Razumovsky allows a unified recording of the formation processes, 
thus permitting an automatic compilation of the machine translation programme^ 
Figure 6 presents part of the information used to automatically compile a pro- 
gramme of analysis for an English noun. 

The Russian Synthesis programme is fully independent of the foreign j 

language Analysis. The form of the Russian word is determined by the j 

grammar characteristics found in the dictionary together with those developed j 
in the English Analysis part of the programme. Hence, the Russian Synthesis j 
part of the programme depends on Russian Section of the dictionary. Russian 
schemes may vary in form depending on the role relegated to the dictionary. 

It has been mentioned, that in our dictionary words are kept in their basic 
form, i. e. , nominative singular for nouns, nominative singular masculine 
for adjectives, infinitive for verbs, etc. The primary concern of the Russian 
Synthesis programme is to modify the endings of the dictionary words, with 
necessary provision for the interchange of vowels and consonants, when 
required. 

The main difference between the Russian Synthesis programme and the 
Analysis programme (English Analysis- in this case) lies in the fact that 
separate words and their characteristics in the former programme are 
considered with no reference whatsoever to the neighbouring words . 

Figure 7 presents part of the Russian Verb Synthesis scheme. 

In Figure 8 principle steps in the machine translating of. an English 
sentence are given. The sentence: "The cause of this phenomenon will be 
considered in the following articles", goes to the operative memory in coded 
form, as a 146 digit number: 

2126080022162005080021140021261205002426 
0815288110815281500131227270006080022281505 
12300807083000121500212608001428272628 
13121510001607211222270805 
With every two digits coded in the binary system. 

Then the sentence is broken up into words and the words are sought in 
the dictionary. 

For only five words of this sentence, we can find in the dictionary the 
corresponding Russian words, with its grammar characteristics attached. 
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These words are: 

1. phenomenon - ^BjreHHe (noun, neutral gender, first declension, 

soft stem) 

2 . consider - paccMaTpHsaTb (verb, first conjugation, imperfect 

aspect, takes the accusative case) 

3. article - c t2lti>h (noun, feminine gender, second declension, 

soft stem) 

4. will - is not translated (modal verb; predicate) 

5 be - <5uTb (verb, first conjugation, perfect aspect) 

Note that the machine could find the words "consider” and "article" only 
after it had discarded the endings "s" in "articles" and "ed" in "considered" 
For the rest of the words the indication is given in the dictionary that they 
have multiple meaning, which means that a special analysis of the sentence is 
required in order to choose the correct meaning of the word. 

The English word "in", most often translated as the preposition "b", may 
be translated in certain word combinations in a different way, say, preposition 
"k" interest in ( HHTepec k ) or "c", or "npn " and so on. In our 
sentence context analysis shows that "in" should be translated as preposition 

HB", 

All the dictionary information (the information taken from the Polysemantic 
Dictionary included) is recorded in the form of numerical equivalents of the 
words of the sentence. The Russian place -in-the -vocabulary indications of the 
equivalents furnish the following list of Russian words: 


npMvnHa 

3T0T 

hb jieHHe 

6bITb 

paccMaTpMBaTb 

(cause) 

(this) 

(phenomenon) 

(be) 

(consider) 



b pjieiiOBaTb 

CTaTbH 




(in) (follow) 

(article) 



One can easily note that sever a. i words in the English sentence have not been 
translated into Russian (the, of, will), this being recorded as "omit’Mndication 
in their equivalents. 

The grammatical analysis programme supplements the originally received 
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from the dictionary equivalents by a series of characterises required later 
for the Russian Synthesis programme. Thus, for the word "article", the 
Enalish Analysis programme furnishes the following additional characteris- 
tics: plural (since the word in the text has the "s" ending), and prepositional 
case (since preposition "in" precedes the word). Together with characteris- 
tics obtained from the dictionary, programme characteristics furnish 
sufficient information for tne Russian noun Synthesis programme- to produce 
the correct ending of the word c tet lh (article). 

For the word "follow", the English Verb programme develops the 
following characteristics: present participle ("ing" having been discarded), 
plural, prepositional case, (the two latter characteristics being inferred 

from the noun following our participle). 

Finally, the Russian Synthesis programme having been fulfilled, we get 
a Russian sentence, which is correct both semantically and gramatically. 
Here is the sentence: 

"npMMHHa sTOro HBJieHHH dy/ieT paccMOTpeHa b cjieflyromMX 
CTaTbHx" . 

I should like to emphasize the fact that from the very input of the English 
sentence into machine, the entire translation process has been carried out 
automatically with no human intervenience whatsoever. Enormous prelimi- 
nary research work is required of philologists to make the machine 
translate in the manner just described. In our group the linguistic research 
work has been carried out by I. K. Belskaya, our Philologist-in-Chief, 
while the mathematical part of research has been done by the mathematicians 
I.S. Mukhin, L. N. Korolyov S. N. Razumovsky, G. P. Zelenkevich, and partly 
by N. P. Trifonov. 

In Figures 9 and 10 you can see sentences translated by machine from 
English into Russian. In Figures 11 and 12 a few illustrations are given of 
incorrect translations, with mistakes due to errors in the coding. The tapes 
shown in the re photographs have actually been produced by the machine. 

4. Further Jtudi.es in the Field of MT 

Our opinion is that principally, the lines of which machine translation of 
languages should be organized, have been sufficiently developed by now and 
the time has come to consider the opportunities for practical work m this 
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field on a larger scale. With this view, we have started research work in 
automatic translation from German, Chinese, and Japanese into Russian. 

In Figure 13 part of the German noun scheme is shown, in Figure 14 you can 
see part of the Chinese numeral, and in figure 15 part of scheme analysing 
Japanese verbs. These are our recent achievements. 

When taking up machine translation from Chinese and Japanese we had our 
doubts as to the problem of input in these languages. We have come to the 
conclusion by now, that Chinese telegraph code (Figs. 16 and 17) may 
perfectly solve the problem. 

The group cf linguists engaged in further studies in MT includes 
I. K. Belskya, G. P. Zelenkevich, E. A. Khodzinskaya (German studies) 

A. A. Zvonov, V. A. Voronin (Chinese studies) and M. B. Yefimov (Japanese 
studios / • 

We intend soon to take up the problem of multilingual machine translation 
with foreign languages both at the input and output, while Russian serves as 
interlanguage into which the input is first translated. The choice of Russian 
inter language in our case proves highly practical. It is worth noticing that the 
method we have suggested is of great help in solving the problem of 
multilingual MT. The diagram in Fig. 18 illustrates the translation of an English 
sentence E into the corresponding Russian R. Letter V stands for Vocabulary, 
letter A stands for Analysis part of the programme; ER stand for "English- 
mto-Russian". Letter S stands for Synthesis programme. VA symbolizes that 
both Vocabulary and Analysis part of work is over. It is evident that when so 
much as VA is accomplished, we are fully provided with Russian equivalents, 
with all their grammatical characteristics attached. Thus we can easily pass 
on to, say, a Russian-French dictionary, and get the corresponding French 
equivalents with their necessary grammatical characteristics. Thus using 
only the French Synthesis programme we can obtain a French sentence 
automatically translated from English. 

We do not make any secret of our work, and last summer, when a group of 
American engineers were visiting our Institute, we mentioned our experiments 
in automatic translation carried out on BESM. We made a statement concerning 
our first achievements at the Conference on Computing Techniques in Moscow 
and at the two international conferences in London and Brussels. Certain 
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infor mati on on our first results was given in our first publications 
(5, 6, 7, 8). Nevertheless, the French journal "TSF Phono-Cinfe-Electricitfe" 
(1956, no. 730, p. 6) published not very long ago an article bearing the title 
"Pour percer le secret du cerveau electronique russe". 1 believe, it is clear 
from what was told above that we have no special "secret". We have found 
a method of solving the problem by combining mathematical approach with 
very concrete linguistic analysis, thus not going too far into formal 
methods of investigation. I shall conclude with a statement made by 
Jespersen, in his "Analytic Syntax" (4, pp. 13-14): 

"The symbols here introduced to some extent resemble the wonderful 
system of symbols which during the last few centuries has contributed so 
much to make mathematics (and in some degree logic) exact and more easy 
to manage than was possible with the unwieldly word-descriptions used 
formerly. My system aims at providing linguists with some of the same 
advantages. But it cannot pretend to the same degree of universality as 
either the chemical or mathematical symbols. That is precluded simply 
because of the fact, which it is no. use shirking, that language is everywhere 
socially conditioned and there is no getting away from that". 
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TOWflECTBEHHblE 

PA3AMM HblE 

PVCCKME CTpyKTVPbl 

AH TAW PlC KW E CTPVKTypbt 

Y h ac ecmb MePHbiM Rom. 

We Have a blacR cat . 

y hac ecmb coBcmBeHHb ) m /jom. 

We Have a kouse our own. 

TOK^ecT'BeHMbie 

PA3AMHHbie 

AHrAVU^CkWe CTPVKTVPbl 

PyCCRMC CTFyRTyPM 

He skould kixock. at tke 

CAedOBAAO 5bl eviy HOCTVMATb 

door before coming crt. 

b ABepb , TTPe^tcde ne/vy BxodnTb. 

He would KnocK at tke 

Oh BbIBAAO TIOCTyMUT B A^EPb, 

door before coming In. 

TTPH34C AH 14EM EOHTVI . 

Fig. 1 
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Can I forget? yea, that can I, 

And that can all men; so will you, 
Alive, or later, when you die, 

Ah, but the love you plead was true? 

Was mine not too? 


Fig. 2 
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CyiIgCT3HTEJIL>H0E (Ahi-jimm cican qacTb) 

1(2,7) npOBepMTb ^aHHoe cjiobo Ha us. 

2(3,5) npOBepMTb cJiezcyiomee cjioboj Ha cynjecTBMTejibHOe . 

3(0,0) B&ipatfOTaTb npn3HaK AaTejibHOro naAexa. 

5(6,13) nposepHTb npeAHAymee (HenocpeACTBeHHo) cjiobo 

Ha let. 

6(0,0) BbipadOTaTb mm6HMt e jibhlim naAex. 

7(8,13) IIpOBepHTb ^aHHOe cjiobo Ha it. 

8(13,10) ilpOBepMTb it Ha, KajinHHe npM3Haica Kaicoro-jiMdo 
po^a . 

10(0,0) B 3H t b pOA ot dJiuxaninerO npeAmecTByjomero ijOAJiexa- 

mero. 

13(14,15) IIpOBepKa Ha HajiMqMe npn3HaKa eAMHCTBeHHOro mjim 
MHO xeCTBeHHOrO HHCJia. 

14(0,21) IIpOBepKa Ha HajiMHMe npM 3 HaKa jnotforo naAexa 
15(16,19) IIpOBepKa Ha OKOHqaHne - S. 

16(17,17; BbipadOTKa npM3Haica MHOxecTBeHHOro HMcJia. 

17(18,14) IIpOBepKa npeAHflymero cjiobo Ha (fcopMyjiy 6e3= . 
18(0,0) BbipadOTKa npn3Haica po^mejibHOro naAexa. 

19(16,20) IIpOBepKa npeA&iAymero cJiOBa Ha much (*). 

20(14,14) BnpadOTKa npM 3 HaKa e^HHcTB eHHOro qMcAa. 

21(22,23) npOBepMTb npe^Hflynjee cjiobo Ha let. 

22(0,0) BnpadOTKa npM3Haica MMeHMTejibHOro naAexa m nOAJie- 

xamero . 

23(24,28; IlpOBepuTb npeAH/iymee cjiobo Ha npn 3HaK ,f ccsD3 oaho- 

pOAHHM M . 

% 

24(28,25) npOBepMTb h eno cpe acts eHHO npeAinecTByioinee m cJie- 
Ayioujee ( OTHOcMTejibHO co&3a oahopoahopo) cjiobo Ha 
npMjiaraiejibHOe . 

25(26,27) npOBepMTb Bee CJiOBa na to xe cjiobo, mo m ASHHOe. 
26 (0,0) B 3HTB naAex ot hom A eHHOro cymecTBMTeJibHOro . 

27(0,0) B 3H Tb naAex ot SJiMxaMinero npeAinecTByiomero cymecT- 

BMTeJIbHOrO. 

28(18,29) PpOBepKa Ha OKOnqanMe T S. 
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[61 (a, 62) 
a(B,c, ) 

b(0,0) 

c (dd, e) 

d (0,0) 


62(a,63) 


d(0, 0) 
e(g,i) 
f(0,0) 
g(f, k) 


MO, o) 


j(0,0) 


1 ( 0 , 0 ) 


IlpoBepuTt cjieayronee cjiobo (mjim CjiHxaftmHft cjieay- 
mmuft npeaJior) Ha for (+). 

MCKATfc (rjiaroji, I cnpaxeHne, HecoBepmeHHBifi 
Bna + BHHUTejibHufi naaex). 

hpoBepHTb cjieayiomee cjiobo (HenocpeacTBeHHo) Ha 

upon. 

CMOTPETL (rJiaroJi, n cnpaxeHwe, HecoBepmeHHH# 
Bna) . 

PACCMATPMBATb (rjiaroji, I cnpaxeHHe, HecoBepmeH- 
Hutt BMa + BHHMTejibHbiii naae’s) . BcTaBMTb nocae 
Hero (HenocpeacTBeHHo) KAK (nacTMua). 

| many, much 

ripoBepMTb npeauaymee cjiobo (HenocpeacTBeHHo) 

Ha how. 

CKOJIbKO ( HHCJIMTeJIbHOe * He cKJiOHHeTCfl) . 

ripoBepMTb npeabiaymee cjiobo (HenocpeacTBeHHo) 

Ha as. 

CTOJIbKO >KE (^MCJiMTejibHoe CKJIOHHeTCH ) . 

ripoBepMTb ztaHHoe cjiobo Ha much. 

He nepeBOflMTCH (Hapenne). 

ripoBepMTb npeabiaynjee cjiobo (HenocpeacTBeHHo) 

Ha very. 

MHOrW ( npuJiaraTejibHoe, TBepaan ocHOBa, c 
IUMnHIQMM ) . 

ripoBepMTb npeabiaymee cjiobo Ha npezuior m cjieayio- 
mee Ha cymecTBMTejibHoe . 

MHOrO ( HapenMe ) . 

ripoBepMTb cjieayiomee cjiobo Ha cymecTBMTejibHoe. 
MHOFO ( HM CJIMTeJI bHOe • CKJIOHHeTCH } . 

Fig. 4 
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[k=o;o] 

0 |ot.L K+ 1] (Cl i >K . = l) ^ > (&a,K. = ^tovkm) B ; <X.} 

^ £(&2,k = ^us) S ; 7 1 

& {(Q-i,k+i = O 3 ‘» 

3 [£i,*t = 3 ; o] 

5 £(&d,K-i = ^let) 6 ; 13 j 

6 [& lflt = l; 0 ] 

7 {(a 2 ,K.= Nct)8; 12 | 

8 [(a*,** 0)10-, O] 

10 f t = K -] <*•[*■" l] l( a 4 I = 1)P ’°l} ft ^6,il 

Fig. 5 
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«The cause of this phenomenon will be considered in 
the following articles>. 

&yU8bi 

2 1 26080022 1 62005080028 1 40021261205002426 
08 152811081 528 1500131 22727000608002228 1 505 
1 2300807083000 1 2 1 5002 1 260800 1 428272728 
13121510001607211222270805 


npumma stot aaneHHe 

paCCMaTpHBaTb B CJieAOBaTb 


craTbii 0 ">« 3 H«Kh) 
AHAAM3 


ripHHHHa 9Toro HBJieHHH 6yjiCT paccMorpeHa b cjieiiyio- 

U1HX CTaTbHX. 

C I4HTE.3 

Fig. 8 


bboa 




115(116,120) 

116(117,118) 

117(0,0) 

118(0,0) 

119(115,115; 

120 ( 0 , 0 ) 

122(123,124) 

123(0,0) 

124(125,126) 

125(0,0) 

126(0,0) 

128(129,130) 

129(157,157) 

130(131,132) 

131(157,157) 

132(133,134) 

133(157,157) 

134(135,136) 

135(157,157) 

136(137,138) 

137(157,157) 


IlpOBepica hb HajimiMe npM3HHKa MHOxecTBeHHOe 

WMCJIO" . 

npOBepica Ha HaAnwe npw3Haica "1 jimuo . 
flOdaBHTb OKOHHaHHe -EM. 
flOdaBMTb OKOHHaHHe -yT. 

B3HTJ) flaHHOe CAOBO 6e3 M 3 MeHeHMH M3 CJIOBapH, 
HO nepefl hhm nocTaBHTb apyroe caobo: EYfl - c 
OKOHHaHHew, HaKAeHHUM no cxeMe. 

flofiaBHTb (k EYfl-) OKOH'iaHHe -ET. 

IlpOBepKa Ha caobo MCnPABMTb. 

OTOpOCMTb TpH nOCAeAHMe <5yiCBU M BMeCTO HHX 
flOfiaBHTb k ocTaBmeMcfl nacTH -LTE , 

IlpOBepKa Ha caobo nOKA3HBATb. 

0T(5pocHTb nocAeAHHe mecTb <5yKB, 3aTe»c k 
ocTasraeMcfl ^acTW A 06 a BHTb OKOHnaHMe - 334TE. 

floOaBHTb k ocTaBmewcH qacTM cAOBa OKOHnaHne 

- MTE. 

IlpOBepKa Ha caobo BbinMCJISITb . 

nepeBOA: BM t MCJD4TEJIbHUM . BapadOTKa npn3HaKa 
" T'fffepAaa ocHO§fc" . 

IlpOBepKa na caobo MTTM. 

nepeBOA: nPOMCXOflHlUJ^H . BapadOTtca npn 3HaKOB 
"Maricaa ocHOBa c mHnammi . 
npOBepKa Ha caobo nPE/ijiiECTBOBATb . 

nepeBOA: nPEHHflyflJ'lfi • BapadOTica npn 3 HaKOB 
"Maricaa ocHOBa c mwnamHM" . 

npoBepxa Ha caobo yflHBMTb. 

nepeBOA: yHUBMTEJIbHbtf) . BapadOTtca npn3Haica 
M TBeDiiafl ocHOBa' 1 . 

IlpOBepKa Ha cjiobo OTJM^ATBCH. 

nepeso^: "paajmuHHH 11 . BbipatfOTKa npH3Ha K a 
"TBepaan ocHOBa 11 . 

Fig. 7 
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3ro 6bUIO OCHOBSHO H3 
AoporoM 3KcnepHMeHTe,npo- 
BeAeHHOM MHOft H AOKTO- 

pOM R. H. Richens, ot KaM- 
6pHA3KCKOro yHHBepCHTe- 
Ta, B KOTOpOM MbI p83- 
paCorajiH MeroA nepeBOAa 
MaJIbIX OTpbIBKOB Bbl6paH- 
Horo TeKcra Ha hhoctpsh- 
Hbie H3blKH. MbI A3JIH OT 
ner o 3tom Ha KOHtpepeH- 
uhh b Massachusetts b 
1952, nocjie KOTOporo 
I.B.M. KOMnaHHH b co- 
TpyAHHHecTBe c JXmopjuK- 

TayHCKHM y HHBepCHTeTOM 
npHMeHHAH HaUIH MeTOAbf 
HTOCbl A3Tb HBrAHAHyiO 
AeMOHCTpa UHK), KOTOpaH 6w- 
ji a orpaHKHeHa nepeBOAOM 
HeCKOAbKHX npeAAOHteHHft 

c pyccKoro Ha aHrAHft- 
ckhA. He HMeeTca B03M0W- 
HOCTH B HaCTOHUiee BpeMB 
nepeBOAa KHHrH ksk npo- 

H3BeA€HHH HCKyCCTB8. 


This was based on an ex- 
ensive experiment done 
y myself and Dr. R. H. Ri- 
chens, of Cambridge Uni- 
versity, in which we wor- 
ked out a method of trans- 
lating small sections of 
selected text in foreign 
languages. We gave an 
account of this at a con- 
ference in Massachusetts 
in 1952, after which the 
International Business Ma- 
chines Company, in con- 
junction with Georgetown 
University, applied our 
methods to give a popu- 
lar demonstration which 
was limited to translating 
a few sentences form Rus- 
sian into English. There 
is no possibility at pre- 
sent of translating a book 
as a work of art. 


Fia. 9 
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Equations involving mo- 
re than one independent 
variable and the partial 
derivatives of the depen- 
dent variables with respect 
to the independent variab- 
les are called partial di- 
fferential equations. 

Suppose that both equa- 
tions actually contain all 
the possible partial deri- 
vatives of second order. 

It is necessary to find 
values between which the 
function f(x) is zero. 

There are various nu- 
merical methods for this 
purpose. 


ypaBHeHHH, coAepxcamwe 
6ojiee MeM OAHy He3aBH- 
CHMyio nepeMeHHyio h na- 
CTHbie npOH3BOAHbie 33BH- 
cuMbix nepeMeHHbix otho- 
CHTeAbHO HesaBHCHMbix ne- 
peMeHHblX Ha3UBaiOTCH AHlJ)- 
(JjepeHUHajibHbiMH ypaBHe- 
HHHMH B qaCTHblX npOH3- 
BOAHbliX. 

/lonycTHM, HT0 06a ypaB- 
HeHHH AefiCTBHTejlbHO co- 
AepJK3T BCe B03M0)KHbte 
HacrHbie npoH3BOAHue bto- 
poro nopHAKa. 

Heo 6 xoAHMo HafiTH 3Ha- 
MeHHH, MeJKAy KOTOpbIMH 
4 >yHKUHH f(x) ecTb Hyjib. 

Hmciotch pa3Hbie mhc- 
JieHHbie MeTOAM AAH 3TOH 
uejiH. 


Fig. 10 




THIS IS TRUE CERTAINLY OF THE VAST CATEGORY OF PR08LENS 

ASSOCIATED WITH FORCE AND MOTION . 

I 

CO 

3 TO BEPHO KOHEHHO ADR 06BMPH0R KATETOPMH 3AAAH CBR3AtWX C 

CM DOR M ABMMEHHEM. 


Fig. 11 
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SO THAT WHETHER WE WANT TO — KNOW THE FUTURE PATH OP 

JUPITER IN THE HEAVENS OR THE PATH OF AN ELECTRON IN AN 

f 

ELECTRON MICROSCOPE WE RESORT TO DIFFERENTIAL EQUATIONS, 

TAK MTO XOMEM AM MU 3HATb SyjiytMR nyTb OflMTEPA 8 
HE6ECAX HUM nyTb 3/IEKTPOHA B 3flf KTPOHHOM MMKPOCKOnE MU nPH6EFAEM K 


AHOAEPEHltMAflbHUM yPABHEHMMM, 

Fig. 12 
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HEMEUKUft H3bIK 

CYIIIEC TBMTEJILHOE 

5(6,11) 

npoBepMTb npeamecTByiomee cjiobo Ha HeonpeaejieH- 
HBlft apTMKJIb . 

6(0,0) 

BnpadOTaTb npn3HaK "eanHCTBeHHoe hmcjio" , 

7(38,19) 

npoBepMTb naHHbe cymecTBMTejibHoe Ha npM3HaK 
"MeCTOMMeHHOe" , 

11(12,13) 

npoBepMTb Ha HaJiMHMe HMCJiMTejibnoro nepea aaH- 

HfclM CymSCTBMTeJIbHBIM . 

12(38,20) 

npoBepMTb HaftaeHHoe HMCJiMTejibHoe Ha zwei, drei, 
vier, beide. 

13(14,15) 

npoBepMTb Ha HaJiM^ne nepea a3-HHBEM cjiobom onpe- 
aeJieHHoro eptmkjih. 

14(6,18) 

npoBepMTb HanzieHHHM apTMKjib Ha das, des, dem. 

15(16,17) 

npoBepMTb npenmecTByKimee cymecTBMTejibHoe Ha 

IIpM 3HaKM "MeCTOMMeHHOe" M CKJIOHHeTCH, KaK npM- 
jiaraTejibHoe . 

16(17,17) 

HajibHenman npOBepKa oaMHaKQBO pacnpocTpaHHeTcn 
Ha oda cymecTBMTejibHBie: ziaHHoe m HaMaeHHoe. 

17(6,38) 

nposepuTb Ha oKOHHaHMe (e)m mjim (e)s y 

naHHoro (mjim HaMaeHHoro) cymecTBMTejibHoro . 

18(6,38) 

npoBepMTb Hame cymecTBMTejibHoe Ha oKOHHaHMe e 

m HaMueHHBiM apTMKjib Ha der. 

19(6,21) 

npoBepMTb Ha Ha jim h Me nepea a a hhbim cytnecTBM- 
Tejit hbem oaHoro M3 cjiob: ein, am, im, bein, vom, 
aufs, durchs, fiirs. 

20(0,0) 

BBipadoTaTb npM3HaK "MHOxecTBeHHoe qMCJio" . 


Fig. 13 
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KMTAflCKHM H3blK 

28 ( 24 , 25 ) 

24 ( 0 , 0 ) 

25 ( 26 , 33 ) 


26(27,29) 

27(28,30) 

28(0,0) 

29 ( 0 , 0 ) 

30(28,31) 


31(28,32) 


MttCJlMTEJIbHOE 

FIpoaepHTb flaHHoe mtCJiHTejibHoe Ha HaJid- 
?ie aepejq hum $opMaHTa & 

QepeBOJlHCCH nOpflflKOBWM tJHCJIHTeJIbHUM,KO- 

Toppe aHaiHaapyeTca no cxeMe "npiaaraTejib- 
Hoe”. 

riDOBepHTb flaHHoe UHCJMTeJibHoe Ha Hajijwne 
nocjie Hero cy<J4KKC0B eflKHiwHocTH: 

a, a, /*.*,)*- 
it, rt . (■ w , ■*, ®- . 


npoBeDHTb ^aHHoe qacJHrtejibHoe Ha 
( OflHH) . 


(OflHHJ 

QpoBepHTb apeflHAymea.cJiOBO Ha yicasaTeJib- 
Hoe necTOKMe Hue : *2, d£, /, f r • 
a onpeflejtHTeJibHoe MecToimeHeHise -# 

qacJiHTejibHoe (o^hh) tie nepeBCWHTcH? 

nepeBOAHTCH KOJIHUeCTBeHHbIM qWCJlMTeJlbHUM, 
KOTopoe aHajiKBHpyeTca no cxeMe cymecT- 
BHTeJIbHOe b . 

ftoOBepHTb npeflbifly“l ee CJ10B0 Ha nP“ T11 * aTeJlb ‘ 
Hoe MecroHMenue 

»v KM . &*v. * /,tJ ' 

\<L>WkV t W • 

■. V v’J , 'f"J v 1 !' / ' L 


FlpoeepHTb npeAHfly^ e cJI °B° Ha «P M3Ha - K 

npH/iaraTeJibHoe . > 

Fig. 14 
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ftTlOHCKMH B3WK r J1 A T 0 JI 

1K12,|3) IlpoBepwTb flaHHHft rAaroA Ha Hajumne OKOHM&HKft 

HUH HJIK HAH 

*5' Ash HAH if HAH >S HAH 

Viy^ls HJIM 

12(24,24) BHpaOoTaTb apHSHaxH cTpamaTeAbHoro aanora 
m i3taBHTeabHoro Haiuio He hha h nepe&TK k 
onpefleA-HHto BpeMeHH no cxeise. 

13(14,15) npoBepHTb flaHHWft rAaroA Ha Hajiumte OKOHMa- 
hh« 

HAH &A,h) HAH HAH 

J)'A-(-) HAH t) A, (“) HAH ^i } 4L.(~) HAH 

v*jK(-) mam -£*,(-) . 

14(25,25) BupaOoTaTb npHSHaKH CTpaflaveAbHoro aaaora 
H npoHSBecTH AMMhHeHioyio npoBepxy. 

15(16,17) [IpoBepHTb A^HHUfi rAaroA Ha HaAHMHe OKOHqaHHft 

hah Vi h HAH (♦*>% HAH 4^5 

16(24,24) BcTa&HTb rAaroA KOqb, BupaOoTaTb npnaHaKH 
HeonpeAeAeHHOfi $opmu baa Hamero rAaroxa h 
nepeaTH k onpefleAeHHD BpeMeHH no cxene. 

17(18,19) nposepHTb Aa'HHUit rxarox Ha HaAHMHe OKOHMaHHM 

0 >HHAH Iff-) M/»M.t*C*(-) MAI £(-). 

18(25,25) BcTasHTb rAaroA MO^Ib, BupaOoTaTb npHSHaKH 
HH$HHH?HBa fiflH Hamer© rAarona k npoHSBecTH 
AanbHeamyB npoBepxy. 

19(20,21) [IpoBepHTb flaHHbiil rnaroA Ha HaAHMHe OKOHMaHHfl 

MAH 

20(24,24) BcTaBHTb rJiaroA AATb, BupaOoTaTb npHSHaKH 
HH$HHHTHBa flAfl Harnero rAai’oAa h nepegTH 
K onpe,nexeHH» BpeMeHH no cxeMe. 

21(22,23) npoBepHTb naH huh rAaroA Ha HaAHMHe ok ohm aHH& 

($(-) HAH^-tJ(-) . 

22(25 25) BcTaBHTb rAaroA AATb, BwpadoTaTb npHSHaKH 
’ HH$HHHTHBa flAfl HaillerO TAarOAa H npOHBBeCTH 

AaAbHefimyc npoBepKy. 

23(24,24) BupaOoTaTb npHSHaKH fleflcTBHTejibHoro 8 aAora 
HsbABHTeAbHoro HOKAOHeHHH h nepeftTH k onpe- 
HeJieHtuo BpeMeHH no cxeMe. 

Fig. 15 
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CERTAIN WORKS HI THE SPHERE OF COMPUTING TECHNIQUE 

One of the principal works carried out by the Institute is the hicn 
speed corn ruler (BESM) on which 1 and my collaborators have already re- 
ported at a number of conferences. 

I wish to recall certain basic parameters of the machine. 

The BESM is a digital electronic machine for the solution of labo- 
rious problems in physics, mechanics, astronomy, engineering, etc. In 
designing the machine emphasis convenience of programming 

and simplicity of operation. 

tions are made, as a ^^^^^^^^6rrhalized numbers. The mantissa of 
the number is represented: by binary positions; then, there is one po- 
sition for the sign of the number, 5 positions for the characteristic of 
the number and one position for the sign of the characteristic. 

The machine has a three-address system. The code of eacn address 
consists of 11 bits, the operation part -- of 5 bits, and the sixth opera- 
tion position is for result normalization interlocking. Thus, provision has 
been made in the machine for 31 instructions. 

The standard cycle of the machine includes selection of two numbers 
from the memory, carrying the predetermined operation with these num- 
bers, sending the result to the memory and selection of a new instruction 
from the memory. This cycle takes 77 microsecs. 

Addition and subtraction are carried out in 77 to 182 microsecs, depend- 
ing on the necessity of equalizing characteristics or normalizing resuRs. 
Multiplication takes 270 microsecs, and division 288 microsecs. 
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When solving complex problems on the machine, the average operation 
speed is from 7,000 to 8,000 three-address operations per second includ- 
ing reference to the magnetic drum and the magnetic tapes. 

All operations are carried out by a single universal parallel action 
arithmetical unit. 

Special cathode-ray tubes are employed for the memory. The capacity 
of the memory is 1023 numbers. 

In order to extend the sphere of solvable problems to include such as 
require large storage capacities, the machine is provided with a magnet- 
ic drum and a magnetic tape storage devices. 

The magnetic drum has a capacity of 5120 numbers. 

The magnetic tape storage consists of 4 series action magnetophones. 
One tape can hold an order of 30,000 numbers, making a total of about 
1.20,000 numbers for the 4 magnetophones. 



Fig. 1 General View of the BESM. 


The numbers and instructions are put into the machine from a punched 
tape in the form of a series code. The reading rate is 20 numbers per se 1 
cond. 

The results of the calculations are withdrawn from the machine by re- 
cording on magnetic tape and then printed on a motion picture film inde- 
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pendently, on a special photoprinting device. The printing device works at. 
a rate of 200 numbers per second. 

Besides the above photoprinting unit there is an electromechanical print- 
ing unit, controlled directly by the machine. The printing rate is 1.5 num- 
bers per second. This printing unit is used when the material to be with- 
drawn is small in volume compared to the calculations, and to print con- 
trol values for checking the progress of the calculations. 

The general view of the machine is shown on Fig. 1. The BESM has 
been in operation since 1952. 

The machine operates 24 hours per day, part of the time being spent 
on checking. The useful operating time of the machine is 72 per cent, the 
time spent on checking is 20 per cent, and error losses total eight per 
cent. 

During the time of the operation the machine has solved many laborious 
and complex mathematical problems in various fields of science and tech- 
nology, as well as certain logical problems, for instance experiments in 
translation of scientific texts from English into Russian. 

The Institute conducts further work in elaborating the principles of de- 
signing electronic computers and creating more perfect units. I shall dwell 
on some of these works. 

A dynamic trigger circuit with an accumulating capacitor has been worm 
ed out for the temporary storage of codes in separate units of the machine 
(suggested by Master of Science P. P. Golovistikov). The circuit of the dy- 
namic trigger and the diagram of operation are shown on Figs. 2 and 3. 

When the trigger state corresponds to code "0", there is a big nega- 
tive voltage on the 'grid of the valve which is backs d up by the bias vol- 
tage (-V CM ) coupled with the grid by the resistance R,,. The valve is re- 
liably closed and the synchronising pulses (rn ) applied to the catno ie do 
not pass through the valve. The bias value (- W M ) an: the Ft! pulse ampli- 
tude are selected so that when the cathode voltage increases at the expen- 
se of the TVl pulses, the grid voltage with relation to the cathode would 
not surpass the cut-off voltage of the valve. When the trigger is in thi . 
state there would be no pulses on the output win 1 my of the transformer 
which corresponds to code "O". 
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When a positive pulse is applied to the input Y"l" the capacitance "C" 
is charged through the D"I"' diode to -lOv. The winding of the transformer 
which gives the Y'T" pulse is coupled with the base voltage -Vcmso that 


If a 



Fig. 2. 1) The scheme of the triode dynamic trigger; 2) output. 

there would be no charging of the capacitance through diode D M I n when the 
trigger is in a state corresponding to code "O". Therefore the Y'T pulse 
begins the voltage equalling -V CM .The surpassing of the Y'T" signal over 
and above -lOv will entail only a short time increase in voltage on the ca- 
pacitance "C" since the excessive voltage is discharged through the D M 0" 
^.ode which is coupled through the winding of the transformer which creates 
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the Y"0" sin gal with the reference voltage, -lOv. Thus, after the passage 
of the Y" I" pulse the voltage on the valve grid will be -lOv. The capa- 
citance "C" maintaining this voltage will be gradually discharging through 
r resistance. The time constant is taken sufficiently great so that m the 





Fig. 3. The diagram of the dynamic trigger operation. 

time between the two synchronising pulses, the capacitor discharge was in- 
significant. When the grid voltage is in the order of -lOv the decrease in 
the cathode voltage, at the expense of the synchronising impulses (rv$, 
opens the valve and the synchronising impulses pass through it and the 
output transformer (T )• Pulses arriving to the external circuit appear on 
the outer winding of the transformer. From the other winding of the trans- 
former, positive pulses are applied to the valve grid through the resist- 
ance R* and the diode D r These pulses maintain the charge of the capacit- 
ance. The winding is coupled to the reference voltage -\£m> so that when 
the trigger state corresponds to code "O" there would be no charging of 
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the capacitance through the Dg diode. The surpassing of the voltage on 
the grid over and above -lOv is taken off by the D"0" diode just as at 
the operation of the Y'T" signal. Thanks to the sub-charging of the ca- 
pacitor, the given trigger state may be maintained indefinitely. 

To switch the trigger into a state corresponding to "O" code, a nega- 
tive pulse is supplied to the Y"0" input. This pulse discharges the "C" 
capacitance through the D"0" diode to a voltage equalling V CM -The sur- 
plus capacitor discharge below the -Vcm voltage is taken up by a subcharge 
through the D"I" and D"2" diodes which are coupled with the reference 
voltage V CM by corresponding windings of the transformers. 

Besides this circuit, we have worked out a series of its modifications. 

The dynamic trigger circuits with a storage capacitor have a number 
of important advantages compared with the trigger circuits with potential 
couplings. .The most important ones are the following. 

The circuits are very simple and operate on a coarse amplifier prin- 
ciple, They have a sufficiently high input resistance and a very low output 
resistance, which helps to bring them into agreement with simple logical 
circuits on the diodes. 

The circuits operate on one valve only and do not present particularly 
great demands for the spread of its parameters and also for the spread 
of the values of the parameter’s details. 

Since the circuit operates in a voltage pulse condition with a great 
duty-ratio it is not difficult to obtain, with a small supply power expendi- 
ture, output signals with great front slopes and consequently a greater 
speed of circuits on small power, economic receiving-amplifying valves. 

Compared with the known circuits of delay line dynamic triggers, or* 
the elements of the type that were employed in the IBM- 701 machine, the 
circuits worked out by us are favourably distinguished by the fact that 
they permit to perform a number of operations non-synchronicaliy with 
synchronising pulses. In the main this is determined by the fact that the 
voltage on the dynamic trigger accumulating capacity may be employed to 
control the pulse -potential gate. Thanks to this the high speed of the dy- 
namic triggers is determined not by the synchronising pulse frequency, 
but by the duration signals setting the "O" and the ’T'. 


- 8 - 


Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R00040010001 1-0 







Fig 4 gives an example of a simplified adder circuit with employment 
of dynamic triggers. The withdrawal of the code is performed simulta- 
neously with the synchronising pulses (FM). When the trigger is in an O 
code state there would be no signal on its output and the non-coincidence 
gate (1) will be open while the coincidence gate (3) will be closed. The co- 
de signal will arrive to the Y"I" input and will set the trigger into the 
code position. If the trigger was in the "I" code position, its outgoing sig- 
nal would close the non-coincidence gate (1) and open the coincidence ga- 
te (3). The code signal will come to the Y"0" input and will set the trig- 
ger into the "O" code position. Besides the signal will be applied through 
the delay line (3) to the ripple -through carry unit. 

The impulse will pass via the above unit through the impulse-potential 
gates (4) which are controlled by the trigger accumulating capacitor voltage. 
When the trigger is in a state of "I" code the through carry pulse passes 
through the gate (4), is applied to the next position and establishes the 
overrun position into a state of "O" code. If the trigger is in a state of O 
code then the ripple-through carry pulse will not pass through the gate 
(4) the signal will be absent on its output, the non-coincidence gate ( ) 
will be open and the ripple-through carry pulse will be applied to the 
Y"i" inpy.t • of the trigger establishing it into the state of code 

To increase the speed of modern computers the multiplication time is 
of great importance. Our Institute has worked out a number of methods 
reducing the multiplication time. I shall dwell on one of them (suggested 
by senior engineer, V. S. Burtsev). According to this method the adder is 
supplied not by all the positions of the multiplicand at once on every 
ad diner tact, but in succession beginning with the first one. 

Th » difference in the Urn. of supplyMI wo n..#,boarin, fositionseo-ls 

lte “ 

<■» immediately upon the for- 

reception of the result of MOM ^ aMer . similarly to 

mation of the result m the oecona position after another be- 

the adding, this shift is performed in ,ur 

ginning with the smallest. 
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u„aer such a regime oi addin, it proved to to possible to avoid wo 
“ns i the adder trigger per one adding mot. The time oi one ad^ 
mTwot in this case is determi.edi 1. B, the transier time from We TU 
. , T n an( i 9 Bv the operational ‘time of the second 

: “ .X-', Xn, a single t.o, circuit shiit and one opera- 
Z« element per on, shiit will ,W, . «he multiplication « 

as being equal to tmult = (!p + ip “ + X + T n + V 

m.the usual multiplication circuit, the multiplication time will be 

In these formulas: 

N is the number of binary positions, 

T , the adder's trigger operation time; 

/ t he ripple-through carry maximum time. , t 

" Pm.b shows th, crcuit oi an arithmetic unit per.ormmg s,=p-b, ste P 

addin, with a as follows: supplying the code to the 

Her. the pr.no.pe oi conlrol « 1,2,. ..30, 

X rXnXi the detay tine, » X 

uou oi the hasemernem » »o,ded ^ ^ ^ ^ ^ 

"XT smew, a circuit ‘guaranteeing a oooseguent shift oi position, with 

, single operation 3hllt principle as in addin,. 

The circa, t mipWe t ■ ^ „„.„istcot thanlis to the elimina- 

z X - - - - — - * " 

carry -ha."- wit h others worked out by the Institute, the 

T" .I, .' a ,. b^ substantially reduced without any noticeable 
multiplication time ...a > - uu 

increase in the instrumenu.. _ t a memory made up of 

The Institute ;' oilow ®^ 'loop, instead of a usual matrix 

ferrite cores won a “ * we Etyle as "Z type" (suggested 

system we have worke out a £ ^ arnpere . winding5 of the read, 

by Prof. L. I. Gutenmacher). In tnu- 
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off are applied simultaneously to all the positions of one number selected 
at a given moment. Apparently, in such units it is necessary to provide 
an individual gate for every number. These gates are executed in the form 
oi coordinate transformers. 

Let us analyse the circuit of number selection of the 16-number Z-ty- 
pe memory shown on Fig. 7. Here the registers PA X and PAyand accor- 



Fig. 7. 1) Digit line. 

dingl, ih. D and n decoders ere employed tor the tr.oe.orm.n, ot the 
JU code address^ into current pnlses atop, the selected wires, » 
dtrec .on o< X and Y. A common winding passes throw* Ute ooornt- 
eate transtormers. The d.r.ct curreot no.*, «ron* thts wlodmc create 
the magnetising ampere-windings, - and . 

and,., ampere-windings. When the address code is 
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applied, the D x and T y decoders excite one wire each and on m 

tersection is a single selected gate which forms the current pu se or 
the memory cores of the given number in its output winding. 

Those coordinate transformers which are influenced only by the a« x or 
aw ampere-windings (we shall style them half- selected) will supply to 
their digit lines the disturbance current caused by the deflection of the 
' hysteresis loopshape from that of rectangular. 

To eliminate the disturbance currents from the half-selected transfor- 
mers we use a disturbance compensation method worked out by professor 
L. I. Guttenmacher, which employs An additional compensation trans- 
former. Fig. 8 shows a circuit of a coordinate transformer helping to 


K.T 



P.T 


fZ.T 



x r ig. 8. Output. 

understand the idea of this method. Two cores, working and compensat- 
ing, have four windings each. The windings and w g of each core are 
coupled uniformly and serve for selection of the coordinate transformer. 
The windings of Wg are coupled in a counterphase and the permanent bias 
current flows through them determining the working points of both co- 
res. The output windings are also coupled into the counterphase. If 
affecting the coordinate transformer of the ampere-windings, only on one 
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coordinate on the output winding of the half-selected transformer there 
appears a signal equal to 1 the signal difference of the working and the 
compensation cores. Now) if we select the winding data and the working 
points of both cores in an appropriate way, the difference of signals on 
the output of the half-selected coordinate transformer may be made very 
small and the disturbance would be practically eliminated. 

Every coordinate transformer serves a line of memory cores (Fig. 9). 

It is known that the resistance offered by the core to the current which 
flows through its windings, changes depending on the remagnetizing or not 
of the core. 

6 B 



Fig. 9. 

Therefore, the problem of stabilising the current which comes from 
the coordinate transformer into the digit line arises in the units of the Z 
type. 

This problem was solved by two cores for every position - a work- 
ing core and a stabilising one. During the read-off in any position one 
core is remagnetizing in a major cycle, while the other core, in a minor 
cycle maintaining the load stability. 

The scheme of one memory line and the diagram of its operation are 
shown on Fig. 10. Every pair of cores besides the winding z has another 
two absolutely indentical windings. One of these windings serves for writ- 
ing the codes into the given position, while the other is used as a readout. 
Both windings are common for all the memory cores in the given position. 

- 15 - 





Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R00040010001 1-0 






| Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R00040010001 1-0 | 


POOR ORIGINAL 


The coordinate transformer supplies to its line two half waves of the 
I and I o currents. (Up to now we have been considering only the first 
half wave')!' The L , current has a big amplitude and performs the switch- 
ing of one of the cores of the pair, i.e. the readout. The I z2 current is 
of a different polarity than the I zl and is used for writing together with 

the current flowing through the write winding. 

In order to perform the writing of the "I" code, a positive current 
pulse is applied on the write winding simultaneously with the I z2 current. 
For writing the "O" code it is necessary to supply a negative polarity 
pulse current through the write winding. Let us consider the diagram 
shown on Fig. 10. It presents the sequence of the writing and readout 
currents. 

After the I pulse current at a moment ^ the first core will be m a 
state of "O" while the second, in the state of "I”. At a time moment t g , 
together with the 1^ current both cores are affected by the writing code 

n I M current (on Fig. 10 it is etched). 

Its polarity is such that its absolute value will add up with the 1 z2 

current in the first core and will perform the writing of the "I" code m 
the first core. In the second core the writing current "I" will be sub- 
tracted from the I , current and the summed ampere-windings will be 
unable tc change the state of the second core. If it is considered that dur- 
ing the switching from the "O" state into the "I" state every core induces 
a positive polarity EMF then during the writing "I" the first core will 
give a big positive pulse and the second, a small negative pulse. The sum 
of the EMF's of both cores will ensure a big positive pulse on the output 
winding. During the next reading at a time moment tg there will be a 
switching of the first core from the "I” state into the "O" state, while the 
second core will not change its "I" state. At this time the first core will 
give out a big negative signal while the second core will give out a small 
positive signal. As a result there will appear a big negative pulse on the 
output. During the writing of the "O" code during a time moment t 4 , the 
pulse current ’of the "O" writing will have a negative polarity and will be 
subtracted from the I z2 current of the first core. The summed ampere- 
-windings in this process will be unable to change the magnetic state of 
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the first core while their summed ampere windings of the second core will 
transfer it into the "O" state. Apparently a big negative pulse will appear 
then at the output winding. Finally, in the readout of the "O" code the 
first core will not change its state, while the second will take the state 
of "I". At this moment there will appear a big positive pulse on the output. 
Regarding the pulse table on Fig, 10, we see one of the most peculiar 
features of the given system, namely: the reading signals of the "I" code 
differ from the reading signals of the "O" code not by the amplitude, as 
is the case of matrix systems but by the sign. 

As distinct from the matrix systems where the reliability of the readout 
U„ T „min 

is determined by the ratio T _ T | in ^ given system the P r0ulem 

of readout is solved in a very simple manner. To bring this about it is 
sufficient to render the output chains sensitive to the pulses of only one 
polarity. It is easy to notice that the second core, besides the stabilisa- 
tion load, performs in this case the disturbance compensation in reading 
out "O" which appears in the matrix circuits of the memory units with the 
utilisation of one core only. 

The worked out system favourably differs from the usual matrix cir- 
cuits by smaller requirements for the characteristics of the ferrite cores 
and their identity, and it does not require great stabilisation of the readout 
signals. The reliability of the operation improves greatly thanks to the 
absence of disturbances during the reading, a great selection speed and a 

greater amplitude of the output signal. 

The memory of such a type for 1023 numbers is manufactured by the 
Institute and is adjusted as such. At present its adjustment is being made 
in operation jointly with the BESM, as a high speed operational memory. 

The photoprinter employed in the BESM for the withdrawing of the 
obtained results at a rate of 200 numbers per second, has fproved to be 
a reliable and highly efficient unit. Many millions of figures have been 
printed by it. However, the development of the film and the printing on 
paper delay the obtaining of the results which creates certain hindrances in 
the operation. Therefore the Institute is developing an electromechanical 
printing machine with a high operational speed. 
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Fiq.ll snows the mechanical scheme of this machine. Ihe motor M 
with a speed of ‘,>0 revolutions psr second rotates the printing drum B 
the circumference of which there are digits from 0 to lb for every po 
sition. On the same axis there is mounted a cup-shape commutat - 
holes correspondina to the digits from 0 to 15 m the binary oy, • 

Before the drum, the supplying mechanism pulls up the paper and the 
carbon of the same size in a start-stop method. The lamp * 
germanium photo-diodes FD at a moment when the hoies in the commuta 
tor and the corresponding lines of digits on the printing drum comedo 
the keys. The photo-diodes send the impulses of the code of the digi . 

1 Z synchronising impulses » - «««* ** "T 

solenoids C, which are controlled by the electronic circuit put m moti 
keys which hit through the carbon on the ^per and print tne corre,- 

thlr depart of the printing drum is not occupied by digits. While 
the unoccupied by digits part of the drum B passes, the paper and. 
the carbon are supplied one step forward by the controlled 
m the time of one turn all the digits of one 
is motionless) and one step is made by the paper a 

is no printing this time). At present a sample of such a mac m g. 
i, being checked in joint Deration with the BESM. Fig. 13 shows a sample 
of number printing on this machine at a rete of 20 lines per second. 


. V 


Fig. 13. A sample of printing done by the machine. 

Beside' the works presented in this report, the Institute conducts a 

. „ nH pvner’ ment' directed towards a further 
number of other researches and experiment- 


development of the computatmg 


technique and its application. 
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